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^l^l^ (Cysteine proteases) (Papain) 7fl<l^ ^V^-tl 

(CathepsinsH 3*11 7>*M , K*fl tfl*V<H 3UE*I * * 

^1^31511^^-3-^ -fr£L*ll Sfe ZL^l ol^ ^S^, ^ ^ltl: -H-JL^^r^-S. 5L 

1-3)1 ^3il all si ^1-3-^r, Al^oi 7r^, 
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{4-(l-AMIN0CYCLOHEXYLCARBONYL)AMINO-l-PHENYLPIPERIDINE-3-0NE DERIVATIVES AND PROCESSES FOR 
THE PREPARATION THEREOF} 

:i> .g. X\^]<& 5.S.Bll6].^l(Cysteine proteases) ^-4^1 (Papain) Tfl^ ^V 1 ^^ 

(CathepsinsH +^«r 3*1 «M3* ?r*H , **| K^l %^ « 4*4* 

<2> Al^^l ESEfl^l, ^Bl-oi (Papain) 7fl<i^ ^VS^KCathepsins)^ 

J§-^o\}*} ^4^, ^1* (connective tissue)^ ^fl^^H 3r 

<^tr^. H^H", 4*11 Ml °lt SL^7> Bl^^^S. ^4- tj.<£tr ^* -frW 

^ a,]-!- fo], sM°l(Calpain) ^##(Stroke)^i4 7]t=^ £2*W«1 

1^4 ^ 41^51*34 (Neurodegenerative disease)^ ^M*rfe- 2L1L£\5L <&JL 

[G. J. Wells, et. al . , Exp. Opin. Ther. Patents, 8(12), 1707 (1998)], B 
(Cathepsin B)fe # 0 1 (Metastasis)^ 3H*Hr 3-2-5- &JLS\zl [S. Michaud, 
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et.al., Exp. Opin. Ther. Patents, 8(6), 645 (1998)], 7}^4± L (Cathepsin L)£r tHg ft*} 
B)^ (Chronic rheumatoid arthritis) ^ (Osteoarthritis)^] 3H* r fe 

2_5l$\JL [H-H Otto & T. Schirmeister, Chem. Rev., 97, 133 (1997)], 7^41 S 

(Cathepsin S)^ ^7l£^) (Chronic Obstructive Pulmonary Disease, COPDH ^^rfe 
^j^S. iL^^I [W00049007, W00049008, W00048992] . ^^ Vc >fl£ (Papain) 31 <1 

o]<q°] Al^Bflo] HS-e]]^lS.A-] ^^H^Caspases)*^: #^r€^ (Osteoarthritis)^ 

<^a] ^%*\] ^^:5lJL 5Utt ^J-^S. ^.3. [D. D. Fairlie et . al . , J. 

Med. Chem., 43(3), 305 (2000)], B]^y r °l^ 3C (Rhinovirus 3C)^ #7} ^ofl ^-^Hr 
%±3, }L51S\JL $X^} [Q. M. Wang, Exp. Opin. Ther. Patent, 8(9), 1151 (1998)]. 
<3> M.i5\ o}^6\}^s. > ?}^& K (Cathepsin K)^ rf^ *fl^-S (remodeling) 9X°]x\ *l 

$\ ^*Hr s[-#^(OsteoclastsHl ^^M^S ^SLS, &&*}i&*\ Wj^ ^7) 

&^<LS- *rte AflS.£ *tH^ ^sL^« 7HHH^ X\5l7} $X^}. [W. W. Smith, 

et. al., Exp. Opin. Ther. Patents, 9(6), 683 (1999); W. Kim, et. al . , Exp. Opin. Ther. 

Patents, 12(3), 419 (2002)] 
<4> 6\)M. ^.o] t W]^^7l« £fe $-A}^o}EL7} ?}^*\ m £.^*}$r =1^} 

*H1 tfl*H *]7}<^m mr^Hr ?H 5fli}. [J. T. Palmer, et. al . , J. 

Med. Chem., 38 , 3139 (1995); W. W. Roush, et. al . , J. Am. Chem. Soc, 120, 10994 (1998)] 
<5> S*V, 1 , 3-4°l °}v) 7)^2,3. «H ttfuQ ^EH^S ^ -fb^E^o] 

?H 7flA]^ h> &t]-. [D. S. Yamashita, et. al . , J. Am. Chem. Soc, 119, 11351 (1997); 
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S. K. Thompson, et. al . , Proc. Nacl. Acad. Sci., 94, 14249 (1997); W09808802; W09848799; 
W09849152; W09850342; W09850534; W09911637] 

tfltb ti]7>^ ^WlS.^ 711*1 € ti> ^^[JP8092193; JP8151394; JP10147564; W09825899; 
W09847887], fl^lS.^ 3-?ilS-^^S.ulS| ^-£^|7> K ^*B^S^ 7fl*m flt}- 

[W09850533] . 

«fl^-§-^r ?H 7lH^ ti> ^cj- [EP10085920; W00048993; W09805356; W00038687; 

W00134565] . 

<8> nelM-, #7} ^7)^^\ 7 flA]^ 5[^^ tflJ^ flEW^ JL^-^> 3^#*l7l nfl£- 

«M1 7K^*fl ii ^1 Ir^tt ^ -Ms. 

& A*£ €«r^ *lS.*fl5. 7fl^>7Hfe <H3-5-°l ^ ^^-S. ^.alBlaL 551^ W. Sato, et . 

al.. J. Med. Chera., 42, 3 (1999); W. W. Smith, et. al . , Exp. Opin. Ther. Patents, 9(6), 
683 (1999)]. 

7>^ai B , L, K % S°fl tfltb ^3 *M*|-8-°l ^ 3^51 S.ulS)Jl ^1, 

eb^ ^tSflaJ-g-^- M*<>1 ^fl^l ^JlSlJl 5£*1 &J<L^, #^^^t S^tt ^ 

*l£-*ll 7fllHl <^-g-ol Sl^ [W. Kim, et. al., Exp. Opin. Ther. 

Patents, 12(3), 419 (2002)]. 
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> s ^j r> Sj-^-l-ir^r 41*IM-§"§: 0 1 ^ ^TlM- [R- W. Marquis, et 

al., J. Med. Chem., 44, 1380 (2001)], W**} fl«)*M *M**A ^ 7 > 7 > § 
t|^^ 7fl^ <H3|-g-°l flfe J±aL€ «> Sa^f. [R. W. Marquis, et al . , J. 

Med. Chem., 44, 725 (2001)] 

4, 4-(i-o>pl^A>oi# s .^j^7>^)^l^-l-^^5q^&|r 1 -3-^ -R-51317}- ss.tflo> 

12> n*3H. ^ ^-iH -f^rtt 3*H ^ 4-(l-<>H^r 0 l#^^KS-\i) 

13> Str, ^ tflisH ^4- *<r«: 3*11 «^ £ ^ 

4-(l- d >n1^]-o]#s.^}^7ra.^) 6 V n l^-l-^^45il2 ; l i a-3-^ -B-S^l ZL^ *H 

3* ^3 

:14> £ tb, -M 0 l-g-§-°l C fl-T- -f*r* 4-(l-0>T 3 l^A>Ol#S.^^^^)°> 13 l^-l-^ 

d5> att, -^71 ^tfs] 412=^* *ll*«Hr ^ 

ae> sir, -*7l -B-M^-^-S 31f-*Kr 3*11 3^** afl^Kr 
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8> [S^*] 1] 




L9> R 1 ^- 214-* ^ C1-C3 ^ te^l^-S. z\QS%7\^ tf" 

^1-2-^?^^; #JL€-4-^7>^.^; ^^>ol^-2-^7>^.^; 3-*H m^^€-2-°J^^; ^ 
^.^-2-^^>^; sq^-2-«a^VJi^; ^H^s^^l-Ji^; 6-tas^3^^?}i^ ; 
x^Blia-2-9a^^; 4-1-^^-= ; 3-^11^5.^^^; ^^m^.^ 
20 R 2 ) R 3 ^ r4^ a|s. ^z$o_3_ Afo]^; uj-o]HS; *>M- n 

o]^-°) ^s^l^-S. 3£fe C1-C4 SEfe 

C1-C4 ^Al; Zl^Aj- &*\^ C1-C5 W^l^Ji^; C1-C4 ££3. *1* 

^ *}o]£_ ^i^; *>uj- zl ol^-o) 2}^^- C1-C4 <£Q3. 7>w}3. 

°Jj ^ifltf SE^ ^1^- Ci-C 4 R5 S ^1^5) 7^ oHic(-*7H 

R 5 ^ ^3.31 SEtt C1-C3 ^AlS. ^m^U Hl*l«r€ S^r C r C 4 ^S?> 
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ji^ol^); 311- ; *>i4 HL^r 3. C1-C3 ^S. ^1^714 4, 5 HL^r 

4- [N- [ 1- [N- ( ft ^-2-^ ) °> D 1 ^] A H #3.*! ] 6 M ^3 - 

2-^1 € ^tl ^ ) ^ 31 3 ; 

4 _ [N _ [1 _ [N _( = ^-2-^7V^)^^]A>°l#S^^^^] 6 H^]-l-(3-l-^^-2-^^ 

^s^5ll^)^3ll^^-3-^; 

4 _ [N _ [ !_ [N- ^-2-^ ?>i.^ ) t]AHtS^^ 7}$.^ ] °\*} ^] -1- (4-l-f--2L = -2-vH 

HS.5fl^)5]5ilEl^-3-^r; 

4 _ [N _ [1 _ [N _(^^-2-^?>^)o>r I l^]A>ol§s^^7V^3 G M^]-l-(4-l-^-2-^--2-# o a 

5})^)5£|jEilBl^-3-^r; 

> 4-[N-[i-[N-(^^-2- o a^^) d V^^]^> & m^^^^^]°H^> 1 -( 2 - 0 > 0 '' 4i - s -^^ 

27 > 4 _ [N _ [ !_ ^-(^£-2-^ ) ^] A>o] -^il^ ] o"H t]-l-(4-tfi2-2 

28 > 4_[N-[l-[N-(^€-2- o a7m^)o>ol^]A>ol#s.€j^^^]^H^]-l-(4-^^-Al-2-Dl)^# 
^^1^)3)3)1^^-3-^; 

29 > 4-[N-[l-[N-(^^-2-^^^) 6 V^l^] A > 0 ls^^^^^]°> i:1 l it ]- 1 -( 4 -^- SL — -2-^>°l 

SLift ^1 n ^ )*\ n 3 ^1-3-^r ; 
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> 4 _ [N -[i-[N-(^<&-2-^K»i^)<>>*l:^ 

=11^^-3-^; 

i> 4- [N- [ 1- [N-(^-^-2-^?>^.^ ^] A H #3.^?KS-\i] 0 H 2c]-l-(4-W-2- 3. -2-i« 

a] ^o\v) JtSfl ^ ) 3Z| 3sfl 3 ^-3-^r ; 
2> 4 -[ N -[i-[N-(^^-2-^^^)^l^]^> d l#^^^^^] d M^>l-(4-l-^^--2- li ll^- 

a] ?>^.^o>pi ^ ) si) in el ^-3-^8: ; 

;3 > 4 -[ N -[i-[N-(^^-2-«y7>^)^l^]^ o m^^^^^] 0 H^]-l-(4-#^^-2-^ 0 l 

#3. 5. 3.^ °>^1 2n5fl ^ )3E| 3^1 ^-3-^r 

^o}D] ) S) 3)1 a) 1=1-3-^: ; 

J5 > 4-[N4l-[N-(^^2-^?}Ji^)^|i]4 0 ltS^^?^^]^^li]-l4.4-iHs-2-(4- 

tSS^H] ^ ) o>p] 2n3)l ^ ] 51] 5|1 ii) T=i-3-g: J 

36 > 4-[N-[l-[N-(^^-2-^n^^) 6 H^]^>°l«^^^^^^> p l it ^ 1 -[ 4 -^^-- 

-2-(3 , 3-tM tfl m o>.*fl 3 ^-2-^r-l-^ ) all ^ 3 3) *fl 3 ^-3-£: ; 
37 > 4- [N- [ 1- [N-(^^-2-^ n&'d ) <=>H ^] *>°1 #3«] ^ 7fcS-^ 3 °> p l ^3-1- [4-€-f-^- = -2-( 5s) 

1-51 ^-2-^-1-13 ) 4 ^ ] *\ n 3 ; 
38> • 4 -[N-[l-[N-(^^-2-^7V^^)^li:]A>ol^«i^^^]6>nlv 0 ]_i-[4-S^s 

-2-( 1 , l-t\-o] ^-o}o) £.#}o) o}^.o) t&-2-<& ) sfl ^ ] ^ ^ ^ ^-3-£: J 
39> 4-[N-[l-[N-(^^-2-^7>^^)^l^]A>o]S^^^^^]o>Pl^]-l-[4-#^s-2-(3tl 

n 51 ^1-2-^r-l-^ ) =11 ^ ] ^ ^1 3 ^-3~gr ; 
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> 4-[N- [ l-[N-( ^ €-2-H ^iL^i. Jt] *W ] o>n] ^]-l-[4-^£-5-2-(-2l 

»-l-^)]^3|l^^-3-^r; 
i> 4-[N- [ l-[N-(^^-2- a ^}i^ ) °W ±-1 *H = ^ ^ ] °> D 1 ^1 -l-[4-#^ = -2-(4 

*V ^-4-<y ) n ^ ] si 4 A ^ -3-£ ; 
2> 4-[N-[l-[N-(^^-2-^?}I^)^^]4 6 lti^^iL^]°Ht]-l-[4-t^i^-2-(N- 

ofl ^ 7>w>5. <H ) 311 ^ 3 ^ A 3 ^-3-£: ; 
13> 4^N4l-[N-(^^-2-^^)^Plt]4°ltS^^?l-U^]< 1 Mt]-l-[2-(N 1 N-4 0 Hli?} 

v}s.<£ )ill ^ ] 3J) 511 el ^-3-^r ; 

14 > 4 _ [ N _ [ i_ [N-(^fl-2-^ 713-^ ) oM }n] A>o] fs 3] ?VJi^ ] 6 M ^] -1- [ 2- (N-*M fS.E 

S^^tE-^ ) 5im ] ^ 4 ^ CI -3-^. ; 

45 > 4- [n- [ 1- [N-(5-*U H-*W ) o"M i^] a>o] >i^>U^ ] ±] -l-(2- 

^H^m)3l^M^-3-^r; 

46> 4- [N- [ 1- [N-(5-*)l m-o>°l ^^>#-3-^ 7Vfi.^ ) *>nl 2t] A>o] ] o>p] ic]-l-(2- 

:47 > 4-[N-[ l-[N-(5-*fl ^- 0 > 0 1 ^^>#-3-^ 9>JL^ ) °> D 1 ic] *>°1 #5-^3 ] °}*] 2c]-l-(2- 

<S 5(1 ^ ) ^ 511 si ^-3-£- ; 

c48> 4-[N-[ l-[N-(5-^l ^-^l ^%a>^-3-^ TKSL^ ) ii] A>ol #s^l ^f}J±^ ] <>>*1 ii]-l-(2- 

«^1 ^ 511 ^ ) 3| je|1 e) rq-3-^r ; 

c49> 4- [N- [ 1- [N-(5-*ll m-^V^l ^^-A>$-3-<a ^^-^ ) °}™} ±) *H ms.n^lS-'d ] <>M i^] -1- [4- 

k -2-(3 , 3^°1 *11 ^ i=l-2-^r-l- ^ ) 511 ^ ] ^ 5)1 ^ ^1-3-^r ; 
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S. i=L ^ s - 2 -(3£) ^-e| ^-2-^r-l-«g ) *| ^ ] *| *H 3 ^1-3-^r ; 
i> 4- [N- [ 1- [N- ( W ^^#-3-^^^ ) <>M ^ J *W ] °> p l ^] -I" [4- 

l-^^3-2-(^-A}#^ ^-2-8r-3-°a ) 51] ^ ] 3fl 3 ^-3-^r ; 
•2> 4-[N-[l-[N-(5-^€-*H^4'M-^3-^>^ 

h -2-( o] Pl ^-2-^r-l-^ ) n >d] 2} 34 Bl ^-3-^Sr '» 

a> ^[N-tl-tN-CS-^^-^^^^-S-^^^)^^]^ 0 !^^^^^]^^^]- 1 -^- 

(3 , 3-i=H *ll €-<=>>^ll 3 ^-2-gr-l-H ) 4 ^ ] si ill ^ ^-3-^r ; 
54 > 4-[N-[l4N-(5-il-^^lM4t-3- 0 ^}I^) 6 Hi]4°ltS^^^]^lt]-l-[2- 

(5£|i-el ^-2-^r-i-^ ) 511 ^ 3 ^ *l si ^-3-^r ; 
55> 4-[N-[l-[N-(5-#ss^°l£^-2-^>Ji^^ 

n \i ) 511 2) ^-3-^r I 

56 > 4-[N-[l-[N-(5-#SS-^> 0 l^€-2-^^^)^>^^]A>ol^S«j^7m^]^M^]-l-(2-oll 

S7> 4-[N-[l-[N-(5-#SS-M>ol^^-2-^^^)oH^]AVol^ S ^^^>^]^li^]-l-(2-c>> 

Ol 5|1 1 d)^5llBl J 

58 > 4 -[ N -[l-[N-(5-#SS-*H^~2- < il^^ 

^ s-2-pfl ^ )s| 3)1 Bl ^!-3-^r ; 

«9> 4-[N-[ l-[N-(5-^l ^-*W -2-^1-2-^ ?}£M )<>H ii]^> 0 l #S«1€^>S.^] 6 > p l ic]-l-(2-Pll ft 

511 ^ )sl 511 si ^-3-^r ; 
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> 4 _[^l-[N-(5-^m-*Hi^-2-<im:!^ 

is-H ^^^l >d)2l *)1 ^ ^1-3-^r ; 

i> 44 N .[i^ N -(3-i||-4oli^-2^7}i^)oMk]A}oltSi!€?m] d Ht]-l-(2-it 
2> 4-[N-[l-[N-(2-^^-f^-3- , a^^)^nlt]Al-oltS^^?l-Ji^]^lt]-l-(2-1^ 

<^5|)^)Sl5ll^^-3-^r; 

^^11^)^511^^-3-^; 

54> 4 .[ N -[i-[ N -(5-tiSE-^^-2- 0 ^m^)^lt]A}oltS^^?l-l^]^lt]-l-(2-i^t 

S5> 4-[N-[l-[N-(4 ( 5-^o]^^-^^-2-^^^)^l^] A > 0 lS^^^^^]°> u l^^ 1 -( 2 -^ 

^r#€- ^ *H ^ ) s) 311 Si ^1-3-^r I 
66> 4-[N-[l-[N-(4,5-tM^mH^2-^n:&^)<W 

*\ »e) ^-2-^-1-^ ) *l 3 ^-3-^r ; 

«7> 4-[N-[i-[N-(#i^-4-^7v^^)^M^]^> 6 ms^^7m^]^i^]-i-(2-^m#€-^5ii 
:68> 4-[N-[i-[N-(^^>oi^^-2-^7>i^)6M^]^>°ms^^^^] 6 > i:3 i^]-i-(2-^m^ 

<69> 4 _ [ N _ [ i_[ N -( Tffls*H .2.^-2-^ ) 6 > D 1 ^] *H *3.fl| -S^KS.^ ] o}p1 i^] -l-(2-ter t-^- 
s-a] 7>^3^fl 3^1 El ^-3-^- ; 
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i> 4-[N-[l-[N-(te^°lJ2-€-2- < |37V:Si^^ 

'2> 4-[N-[l-[N-(te*}ol^-2-<ia^^ 
^)5£)3iile)^-3-^r; 

; 3 > 4-[ N -[i-[N-(3-^m-^^f3r-2-^^^)^]^]A>°m^^€^m^] d > 13 l^]-l-(2-^^: 

31^)31) Sfl^^-3-^r; 

74> 4-[N-[l-[N-(3-^l^-€S^f3:-2-^^m^)^l^]^> 6 m^^^^^] 6 V 13 l^]-l-(5-l-^- 
5. s.-2-B5^ol ^^LiMlH^l ^ ) 5£| fff| ^ t=1-3-^t ; 

o}i^-2-*)l *H ^ ) ^1 s)l e| ; 
76 > 4-[N-[l-[N-(^^-2-<l}7K£^ 
^)5q3lle)^-3-^r; 

77 > 4-[N-[l-[N-(^^^-2-^7>^^)^H^] A > 0 lS^^^^^] d > u 1^3- 1 -t 2 -( 5t '^^- 2 - 

^r-1-^ ) *fl ^ 3 ^1 ^1 3 ^-3-^8: ; 
r?8> 4-[N-[l-[N-(fl*^-2-^7>^^)^l^]A>ol#S^^7>^^]^l^]-l-(2-v+olBSsim) 

;79 > 4-[N-[l-[N-(^^-2-^^^)6H^]A}ol^^^^^^]o>Dl^]-i-(2-^^€-^5ll 
^)5i|3B|islci-3-^; 
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^)5]3f|le|^-3-^r; 
5fl^)3J|5(lBl^-3-^:; * 

z> 4-[N-[i-[N-(6-tssq3€^?m^)°Ht]4 0 lts^^?}^] 6 Ht]-i-(2-' , «t^ 
^1 3*11 2^-3-8:; 

;3> 4-[N-[l-[N-(6-#SS^^^^7>^^)oHi,]A>ol#s.^^7>a.^]oHic]-l-(4-#^ = 

54> 4 -[ N -[l-[N-(^el^-2-?>ji^)o}nl^^ 
3J|^^^-3-^:; 

i5> 4 -[N-[l-[N-(^Bl^-2-7>^^)^l^]A>ol§^^7>^]<iH2r:]-l-(2-^^^^^^) 

el >a-3-^r; 

86 > 4_[ N _[ 1 _[ N _(4-s.^s^ S ^)6]. 1 3l ic] A>ol #s.«|^7l-a>d] *W iO-l-tt-^^'M >£ 
)2l3lle]Ta-3-^r; 

87> 4-[N-[l-[N-(4-#^s^ S <a)c>Pl^]A>ol^^^^m^]<>H^]-l-(4-#^ = -2-^| 

^ Sfl ^ ) ^ 4| ia-3-8: ; 

S8> 4- [N- [ 1- [N-(4-#^ s iffl ) *M ±] *H #5.^ 7}JS.!d ] « W ic]-l-(2-^l ^-g- H-4- 

^11^1 41^)^ 3^1 el &-3~&; 
39 > 4 - [n- [ 1- [N-(3-4l ^ HiM ^) <>M 2t] A>ol 7> Ji^ ] <>>*1 2n]-l-(2-ofl Tg^-ffi. jjfl 

)5X|3iflei^-3-^r; 
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i> 4_[ N _[i-[ N -(^^^Al7>^^)o>til^]A>ol^s^^^m^]^^^]-l-(2-B2l-^#^--2-^- 1I il 
^)5i|5il^^-3-^r. 

^>saV ( ^s (ffl ^A> ) ^tH^^V, 6H^o1^s.aV ( 3L±= 
53> ^6)1 rtj-^ <*^r ^7]^ #71-1- ^-R-3Hr J^l-S^ 

-S-^wHf <*-^ ^-7l# -§-^fl 35.-C- -g-*fl«^ y flW =§^H ^ 

94 > *>7l sj-t]-*] 2^1 ^1-^- ^#-§-*l^ 3*«H4 1^ 3%%r& £^ 

95> 2] 
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6> 



Rl, R2, R3 ^ R4^ 16\]X\ ti}<4 ^<H*>t}. 



7> [tiV-§-^ 1] 
R 1 q HO 





)8> ^7H1^, Rl, R2, R3 ^ R4^ ^-71 l^H ^ ^ ^^W. 

^^-##3-% 4^-#(Py-S0 3 complex), ^-^Hm^^M^CSwern 
oxidation), Stt ^3^#ssa.#«!MB(Jones oxidation) ^ -tfsMl* °l-§-*M 

00> S*h ^-7] ^lS^^ <§7] JSE^r <^7l7> 2:3 *HM 3.^ «>^^1 

-78 'C - 50°C7V w^^t}-. 
•02> ^"71 ^flS^^HH #^#^5. 2^ ^1-^ ^V7l #-§-^ 2^ f;} 
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3> [^-^ 3] 

R 1 O I 




NH 




)6> ^7H^ Xxr 1^31 , M-^IH^, C1-C7 5E^r H^-ol^-.^H^oflolH 

(trifluoroaulfonate)ola; R2, R3 g R4^ 3^ icQA) ^^)« w>4 

D7> [l§-§-^ 2] 



08> #7HH Rl, R2, R3 flj R4i=. ^1 1<*(H 33tb ! #7l 

09> ^-71 2<>fl t4€- 2^ *f|2^£r <§7l ^*H^i ^^Ml *r 9X 
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o> ^e^o]^^, ^IS^olBi, 

$12-^, 0T? - 150t:<M *r 50t: - 1201C7> H>^^-tf. 

(Pd(0Ac) 2 ), S&l-ol^(^l^l€ c 'l^l d Hl-g-)t|- c >l : i:^#[tris 

(dibenzylideneacetone)dipalladium, Pd 2 (dba) 3 ] =r SW. 

ofl Bl^E. £ <*7l« $7}*H ^ *V6-7>^ Bj^HSte (S)-2,2-wl^( 

tf^^^i^sl^-l^-wH^-H^CBINAP), ^(^15(1^3.^^)503.^1 (dppf), SE^- 

(H^l-0-£€)5.^(P(0-Tol)3) ^-o] nr , *H-7>^f); ^7lS.^ 

^<*fl#(Cs 2 C0 3 ), ^# t-^A>cl^.( t -BuONa) J£*r t-^^H^(t-BuOK) ^ ^-7l 

<*7]7> if-* ^ sa^. «>-§-§- ^5.^ #^<a^ til^ -R-71-S-^fl SEfe 

50°C - 150'C^^i ^€ *r 58-2-^, 801C - 110°C7> ^ H>^^rf. 
13> .M. gj.^ !^ 3^1- ^ H^l -B-JL^^S. f-j^l-ul 6. 

S. ^-g-7>^^V ^-*f|« ^fM*fc Al^fl^l ES^o}^| S^l-^r ^tbth 

**41, **13<H ^-g-7Hr*b -fKM, ^Ml, #**fl, f-W^I *r Sl^, 3 
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3.^ ^» *r sa^. ^. «■ ^ s^ir^r 3*11 sg-M ^n, 

cj-. ^Bfl^ -a-^-^t ^^^11^1 ^"S^ £ as 4^ *r 9X^r. 

# ^l^M, -g-^^ PH» ^M^l 2^ ^ ^r#^« 

4* $X<LV\, ^g^vfl ^-f ^SMI* 3E^T Sl^. 5E^r, 

pH7> 7.4°J <^^4 ^ ^1^.2.3. ^-g-£)^r ^-£- oJ M1^ ^Bfl7> € t SX 

oj^ -g-ofl^Sl ^BflS. m^-^fl 9XA. 

%^ SL^^-S. ^*HH\2.3.*?, ^-^(Osteoporosis), 
(Osteoarthritis), ^^(Hypercalcemia) ^«r, (Paget s) #*r^ 

(Rheumatoid Arthritis), BL^r t\t% ^^(Bone diseases) **HI>H M€ ^ 
i*) ^(Stroke), ^Z^M^ ^(Alzheimers disease), #7] ^7]S.^^ 
(Chronic Obstructive Pulmonary Disease, COPD) S^- #3 ^o] (Cancer Metastasis)^ Sfl^r 

^ 9XSL*\, ^cx)^*- o.lfig ~ l.OOOmg ^^S. 3^, 3*«M, e 
^ Jf-o.S. ^€ ^ ^M", A «*r3 nt, HL^ ^r7}^ ^ol] ^ ^-^-g-^ 
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7> gh&dfl 1- tertz^l 4-oVPl^-3-gVo1^^1gl5flgj^-l-^ ^gflo1g.^ 

8> #31 1) N-tert-^-^l^m^ 1,2,3, 6-BflH2l-*V 0 l^iM3^ 

9> l,2,3,6-3lB2^H^S^xi|iil(50.0 g, 0.60 molM: tH ##3.^(500 mlW 0 

VS. *&2tf± ^ c|-ol-tert-^^m- o l^l-^l o lH(144.0 g, 0.66 mol)» #£r°lH ^ 2*1 
# s-oj- ^tiV^rf. tjV-g-g-^ 7l#^ S^l^l:* 110 g^r =^H^4. 

:o> Rf = 0.71 (n-^/^l^Hl^HH = 3/1) 

n> #7)1 2) tert-^fli 7-^-^-3-^>«><=»l*V <i l#S.[4.1.0]^^:-3-7>^5ll^B^ 

12> #71 &7\] 1)^1 N-tert-^Al^^ tflB^M^S.^ #(110.0 g, 0.6 mol)-ir 

#S.pflfK300 rnD^l ^-91 ^ 3-#S.S.3q-^l^(m-CPBA; 311.0 g, 1.8 mol)* 7>*1-JL #-g:<M 

^ ^l^^VaL -6-7l#* %^>ZLvil^o.^ ^ ^ ^r*H S^l^lr 180.6 g 

23> Rf =0.62 (n-^-^/^^^Hl^^H = 3/1) 

■24> 1H-NMR (400MHz, CDC13) 6 8.15-7.93 (m, 1H), 7.77-7.51 (d, 1H), 7.49-7.36 (q, 1H), 
3.87-3.63 (m, 2H), 3.39-3.13 (m, 2H), 2.12-1.88 (m, 2H), 1.5 (s, 9H) 

L25> #7fl 3) tert-Jf € 4-^1 S-S-^ 0 !^^!^ 2)1 ^^-l-^^^l 0 !^^ 
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6> #7] #31 2)^ tert-^^ 7-4^-3-^>«> c> l^> o mS-[4.1.0]^^:-3-7'V4^^ o lB(180.6 
g, 0.6 mol)« *H#^r(700 mL)2f ^fMKlOO mO^l ^r<*l M ^^S.^(NH 4 Cl; 64.0 g, 1.2 
mol)*|- ^^><^l^(NaN 3 ; 98.0 g, 1.5 raol)» 7}*}%x%. #-§-^^-* ^ 8*1# ^# ^r^f- 

^ ^ a^VSZLsfl^S. 62.0 g* 

:7> Rf = 0.43 (n-^-Sr/^^HI^HB = 3/1) 

>,8> #31 4) tert-^-€ 4-6>p1^-3-*>^^^H^1^#-1-7'>^s11 c> 1B^ 

^-71 3)^1 tert-^-^ 4-*}*] £-3-*H ^ A l ^ *H 3 #-l-7HKHH B (62.0 g)» 
^m^r(300 ml) °11 10%-^^ # D flS 35 psi 7l#«HM #^1*1 ^ 48 

30> ol*> ( ^- -f.*}a| >$M|*1 £ ^ 

31> ^Al<^] 

32> ^AHI 1. 4-rN-n-rN-(^^-2-937>^-y)^pl^lA]-ol-p-g.^l^7>^.^1^1^1-l-( 2--P11 

^^ygii^)gig|igiia-3-g-^ 

•33> #31 1) l-[N-(^€-2-^^^)oHi,]-l-A>ol^s.^}A>^^^olH5l 

91-23 



<£x\: 2003/7/31 

4> ufl^ l-o\v) ±-l-A\o] #S-^^7>^-^ H ( 11 . 3 g> 58.5 mmol)^ 2-^ ?>^H3>£(5.0 

g)^- ^olDfl^^oVpVol^Cioo ml HI 0 <=>1 ^-#-§-^^1 t=V<=>1 0 1 

^HS.^^]^o> 1 ?l(29 ml, 175.5 mmol), 1-^ o] H. *1 «fl SB ^#(9.1 g, 67.5 mmol)^- 
1 _( 3 _rfol 13 jl^o>Dl^HS.^)-3-°fl€^ i:: l- c, l d l 13 l^ ^^^(EDC-HCl; 12.9 g, 67.5 mmol)^: *V 
BflJL 7}^JL tf^oiH 24 Al^V juhV^I- ^ofl <g^-#(50 g)S ^4*1^ tt*]*^. 

^-71 tiV-§-^^-€-^ ^^^1^01^.(200 ml)» 7}*>JI 10% ^1H = ^V fMH^M" 

36> ^-71 1)2} 1-[N-(^^-2-^t'>^-^)^1^]-1-^>< : >1#^^^>^^ 0 1H(9-6 

g )^ *M^(100 mlHl **)| 2N-^^B# ^-§-^(50 ml)# 7>*>Jl 3X1*1 *-?f-*l 
^"71 #-§-£-^"§-^r ^Hr(150 ml)S M oil el] = (100 ml) 

a Afl^i^cK ^-g-^oii m-<g& ^-S-^* ^7>*H ^5KpH=3)*H €^ ^ 

37> 1H-NMR (400MHz, CDC 13) 6 2.15 (d, 2H), 1.97 (t, 2H), 1.70 (m, 3H) , 1.49-1.37 (m, 3H) 
i38> #31 3) 4-[N-[l-[N-(^-€-2-^7>2i^)oHii]A>ol^a^!^7>^]^l^]-l-tert-^ 
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4-o>nl^-3-*>ol^Al2]5lle|^i-l-7>4^^ <:> lH(20.0 g, 92 mmol)^ <#7] 2)^ l-[N-(3f 

^r-2- < a^m^)^l^]^> c 'l#^^>4^(5.0 g)^: ^ °1 li. 3L-§- °1 — (DMF ; 70 rnD^l ^ 
o] j^ofl ^-o] = s-a] ^SB^ <^(H0Bt ; 3.1 g, 23.1 mmol)4 tq-olo>ol^^s.^6|l^ol-ni(DIEA; 
9.0 ml, 53.4 mmol)^: ^HlS 7>S>3t}. ^-§-^#* 0 TCS * l-(3-t]-°H€«H 

^HS^)^-^^^^- 1 ^ 0 ! 0 ! 13 !^- ^^(EDC-HCl; 5.1 g, 26.7 mmoD^r 7>*>JL ^-gr^l^i 4*12: 
^o> stiV^t}-. «^1^o>4b|)o1b (200 mDS. S)^*b ^ 10% *1HJL^ ^-g-dj , 

^^^4. HS^iaeflsli 3M1*H 4.3 g* ^^VS^. 

io> #7]1 4) 4-[N-[l-[N-(^^-2-^?V^)< i H^]^> o m^^^^^] 0 > B l^]-3-^^^^ 

4i> aj-7] ^-^1 3)51 4-l-[N-(^^-2-°a^li^)< i l- u l^] A > 0 l#^^^^^ <:, > l: 'l^-l-tert-^ 
A]^^-3-5t|3J|leltl*(30 g)* 3N-^H€°H13HH(100 mlHl ^H-H -tf^H ^ 2*12: 

5i^}^tq-. ^-§-^1-^] ^^^ltflsdoo ml)» ^7}% &q 3.^11- ^4 ^ 

^2:^ 3.6 g^ 

42> 1H-NMR (400MHz, CDC13) 8 7.84 (d, 1H), 7.61 (s, 1H), 7.31 (d, 1H), 7.16 (d, 1H), 6.63 
(s, 1H), 3.38 (m, 1H), 3.14 (m, 1H), 2.88 (d, 1H), 2.73 (d, 1H), 2.33 (t, 1H), 2.15 (m, 
2H), 1.73 (m, 3H), 1.41 (m, 2H), 1.31 (m, 1H) 
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3> #31 5) 4-[N-[l-[N-(^^-2-^7m^)^l^]^>^l#5-^^n^- 1 d] <: »V^^]-l-(2 

^3L^5|l^)3il5|lel#-3-*^ *113: 
u> #71 #31 4)S1 4-[N-[l-[N-(^#-2-^^^)^H^]AV^l#S.^^^i^]^l^]-3-^ 
^^^(600 mg, 1.55 ramol)4 l-W^^l ^ *H1. (272 mg, 1.55 mmol)* ^°1 

iimWH(30 rol)<fl ^°lal #^f-(500 mg)-g- 7}^^^. #7l M>-g-^^-#-i: q= 100 
« C ofl^ ^o>S. HL#t!r ^ °S ^4^. ^1^6HlBflolH(200 ml)S 5)^*}^- i^-lrS. Afl 

^ JL^l^l 390 mg* ^r^V^^. 

45> 1H-NMR (400MHz, CDC 13) 6 7.78 (d, 1H), 7.50 (s. 1H), 7.43 (m, 1H), 7.31 (m, 1H), 7.13 
(m, 2H), 6.55 (m, 2H), 3.88 (m, 1H), 3.69 (ra, 1H), 3.27 (m, 5H), 2.81 (m, 1H), 2.67 (t, 
1H), 2.22 (t, 2H), 1.99 (m, 3H), 1.70 (m, 4H), 1.48-1.29 (m, 3H) 



L46> #31 6) 4-[N-[l-[N-(^^-2-^7m^)^l^]A>o]^ S «!^7l-a.^]^l^]-l-(2-^m^ 

w> ^71 #31 5)3 4-[N-[l-[N-(f^-2-^7}Ji^)oMi:]4 0 ltS^^?^] 6 Ht]-l-(2- 
«H li^i 1 d^ll 1 d)^5ilel# -3-*(0. 39 g, 0.77 mmol)-§- ^oH^^^l^CDMSO; 3 mlH ^°1 
51 S^Hlo^(0.4 ml)* *\7W%r*. #-§-^1-* 0 'CS. ^-M-*-*! 3 # 

4^-#(S03-Pyridine complex; 0.4 g, 2.51 mmol)* €€*1 7>^ i-M 2^1 ^> 51#*1- 
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155 mg-l: 

ts> 1H-NMR (400MHz, CDC13) 8 8.1 (d, 1H), 7.6 (m, 2H), 6.5 (m, 1H), 6.4 (s, 1H), 4.7 (m, 
1H), 3.7 (dd, 2H), 3.2 (s, 3H), 2.4 (m, 2H), 1.4-2.0 (m, 10H) 

49> **X\d\] 2. 4-rN-n-rN-(^^-2-^7V^^1-Til^lAVom^.^^^ yio1-Pl^l-l-(3 -# 

so> ^-71 ^AHl l^ #31 5)*\}*\ 1-#^ = 3E|1^ tflAiofl 2 ,6-tW ^M-JMl^ 

^im A >-§"t!: ^^r *H 14 ^^tb il^tt 230 mg* 

•5i> 1H-NMR (400MHz, CDC13) 67.48 (m, 1H), 7.46 (ra, 2H) , 7.13 (d, 1H), 7.06 (m, 2H), 6.53 
(d, 1H), 6.44 (s, 1H), 4.68 (m, 1H), 3.73 (m, 2H), 3.68 (d, 1H), 3.25 (s, 3H), 2.66 (m, 
1H), 2.24 (d, 2H), 2.00 (t, 3H), 1.75 (m, 3H), 1.63 (m, 2H), 1.47 (m, 1H) 

i52> ^ahi 3. 4-rN-n-rN-(^^-2-°j 7Ka.^ a>qi g -jg.^ i qt-^i ^i-i-u 
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*> 1H-NMR (400MHz, CDC13) 6 7.50-7.22 (m, 5H), 6.55 (d, 1H), 6.32 (s, 1H). 4.70 (m, 1H), 
3.86, (q, 3H), 3.41 (t, 1H). 2.78 (m, 1H). 2.31 (broad, 2H) , 2.00 (m, 3H), 1.75 (m, 2H), 
1.52 (m, 2H), 1.38 (m, 1H) 

55 > ^Aiofl 4. 4-rN-ri-rN-(^^-?.-°J^^^ Vpi^i^°i^^^^^^> p ^"'- 1 -^ 4 =S 

56> #7} 1^1 ^1 5)<**| l-^^s^^d tfl4H 

iS||*ME.» X|~g-i2; ^*|-ZL 134 ^-a- *B-«H 190 mg* *r 

57> 1H-NMR (400MHz, CDC13) 8 10.32 (s, 1H), 7.77 (d, 1H), 7.52-7.42 (m, 2H), 7.15 (m, 2H), 
6.53 (s, 1H), 4.65 (ra, 1H), 3.58 (m, 2H), 3.34 (m, 1H), 3.14 (t, 1H), 2.70 (m, 1H), 
2.38 (s, 3H), 2.23 (m, 2H), 1.94 (m, 2H), 1.73-1.51 (m, 5H), 1.43-1.21 (m, 3H) 

L58> ^Ai^i 5 . 4-rN-ri-rN-(^^-2-^7V^^vpi^uvoig -^^^7>^io>pi^i-i-(2 -*> 
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<£^g- ^WKa ^-i" A V-§-*>°i 54^1 173 mg* 

»> 1H-NMR (400MHz, CDC13) 6 8.06 (d, 1H), 7.49 (t, 1H) , 7.38 (m, 2H), 7.26 (mO, 2H) , 7.15 
(d, 1H), 6.53 (m, 1H), 6.44 (s, 1H), 6.65 (m, 1H), 3.80 (m, 2H), 3.74 (d, 2H), 3.15 (t, 
1H), 2.67 (m,lH), 2.17 (m, 2H), 1.98 (m, 3H), 1.72 (d, 3H), 1.50 (m, 2H), 1.47 (m, 2H), 
1.31 (m, 1H), 1.29 (d, 3H); 1.09 (d, 3H) 

5i> &x\<n e. 4-rN-ri-rN-(^^-2-^?v^^>pi^iAVom g,^^7V^ioi-T J i^i-i-(4 

62> ^-71 1°] #7% 5)<HH 1-^^ = 511^ ^lli <k¥r tfl^H 2,^0}^^^ 

pfl^ z\]4]i5}3. ^}*\] 14 ^-i" *>-§-3H SL^ll^l: 150 mg^r 

L63> ih-NMR (400MHz, CDC13) 8 7.8 (m, 1H), 7.52 (m, 2H), 7.41 (ra, 2H), 7.15 (s, 1H), 6.52 
(s, 1H), 6.40 (s, 1H), 4.62 (s, 1H), 3.21 (s, 3H), 2.18-1.31 (m, 12H) 

i64> ^x\<*} 7 . 4-rN-ri-rN-(^^-2- o j^^^^i^iAi-oi^ -g.^^^yi^i^.i-i-(4 -*fl 
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^ *flH *B-^ 3* ^ll^^al ijz). * r -§-*H &*I]J^# 135 mg 

36> 1H-NMR (400MHz, CDC13) 6 7.83 (in, 1H), 7.52 (m, 2H), 7.41 (m, 2H), 7.18 (s, 1H), 6.54 
(s, 1H), 6.38 (s, 1H), 4.65 (s, 1H), 3.85 (s, 3H), 3.21 (s, 3H), 2.2-1.15 (m, 12H) 

67> ^X\d\) 8. 4-rN-n-rN-(^-2-^ W*! ^1 A>ol jf-jg.*!]^ I ^1 ^1-l-(4--i^ 

^ a-2-^ol ^.pfls.Al gfl ^ ^ sfl ^ ^-3-^-^ 

68> #7fl 1) 4-[N-[l-[N-(^?3:-2-^^^)^H^]A>ol§s^^7>a.^]6Mv [1 ]-l-(4-l-^ 
= -2-^>ol-2.^^-Al3il^)3i|3Jilelri-3-^ ^flS 

69> ^aH} i$] #31 4H1-H 4-[N-[l-[N-(^€:-2- < g7m^)6M^]A}ol#S-«n^7l-^] 
<^l^]-3-3Hs]^ <*#<*(300 mg)^- «-f-<ffl(5 mlH WW l-J=LSJ£L-4-l-^£.s-2- 
M>o]^. 13 j}s.Al^l^l(250 mg), 3:^1 #(1.72 g), (S)-2,2-til^(t}ol^^3i]iO-l, l-nHq-H. 
€(BINAP; 150 mg)4 ^(^ol^^o] ^o>AflS)rf ol^#(122 mg)^- ^Jl 

7l(nitrogen atmosphere) *HH 100 °C5L ^ 8*]?} ^^514. o^Ml 
3HH(30 ml)5. sl-^-el-ZL 0^4^ ^ a-S-Pl-SUHfl^S 
179 mg# ^r^rOT. 
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0> 1H-NMR (400MHz, CDC13) 57.52 (m, 2H), 7.23 (m, 3H), 6.87 (d, 1H), 6.53 (d, 2H), 3.81 
(n. 1H), 3.62 (m. 1H), 3.38 (m, 1H), 3.19 (m, 1H), 2.70 (m, 1H), 2.35 (s, 3H), 2.23 (m, 
2H), 1.94 (m, 2H), 1.73-1.51 (m, 5H), 1.43-1.21 (m, 3H) 

'i> &n 2) 4-[N-[l-[N-(^^-2-^^^)^H^]A>ol#s.^J^7>a.^]o>nlv t ]-i-(4-l-^ 

5-2-*H^.ti||s.Al3i)^)3i)s||el^l-3-^ 
i2> #7] 1)2} 4-[N-[l-[N-(fF-^-2-^?>^) 6 M^] A > 6 l«S.^^^^]°M^]-l-(4- 

s^a- 2 -^ol^.ul]^.Al5ll^)5i)4el^-3-^(0.15 g)-§- tfo] n^^Ayo] c (DMSO; 3 mO^fl 

•la H^H€^(0. 16 ml)* ^7W5»4. ****** oca ^*^*MH«1 

^ 4^#(S0 3 -Pyridine complex; 0.15 g)* 7^51 ^ 4*13: Jl^Sl 

A. *-§-^** ofl^o>^EflolH(20 ml)a ±.^r%S. *i|^tb ^ -fMfr* 

mg# ^*>^^-- 

L73> 1H-NMR (400MHz, CDC13) 6 7.52 (s, 1H), 7.48 (d, 1H), 7.15 (d, 1H), 6.99 (m, 1H), 6.77 
(m, 2H), 6.52 (m, 1H), 6.45 (s, 1H), 4.67 (m, 1H) , 3.64 (d, 1H), 3.56 (d, 1H), 3.45 (m, 
1H), 3.13 (m, 1H), 2.67 (m, 1H), 2.35 (s, 3H), 2.23 (m, 2H) , 2.00 (m, 2H), 1.97 (m, 1H), 
1.73 (m, 6H), 1.51 (m, 2H), 1.44 (m, 1H) 
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'5> ^-71 8^ #7)1 1)<*\)*\ l-J±s:E.-4-l-^S-2-*V 0 l^l^lM tfl^ofl 2-tiS£ . 

wflSM-olH^^- X\.-%-i& ^ $)Si\-5}3. 84 ^^tt HJ^-fr *B"*H 3L*ll3^-i- 160 mg 

76> 1H-NMR (400MHz, CDC13) 8 7.50 (d, 1H), 7.48 (m, 3H), 7.25 (m, 1H), 7.23 (d, 1H), 7.14 
(t, 1H), 6.98 (d, iH), 6.53 (q, 1H), 6.44 (s, 1H), 4.68 (m, 1H), 3.89 (dt, 3H), 3.41 
(t, 1H), 2.75 (m, 1H), 2.27 (m, 2H), 2.00-1.94 (m, 3H), 1.73-1.69 (m, 3H), 1.43-1.21 
(m, 3H) 

77 > ^ai^i io. 4-rn-r l-rn-c^-a-^ agjj ^ a>qi i <>>pi ^i-i-( 4-» 

■78> l) 4-[N-[l-[N-(^^:-2-^^m^) c> > 13 l^] A > <:> 1sS.«!€^^]< :, H^]-l-(4-l-¥-^- 

5_2-^olHS.3Jil^)5l^5l^-3-^-^ 

L79> ^A]^ 1^ 4)6^ i-tN-tl-tN-C^^-^^^)^]-^^]^-!^^^^^] 

<^M^]-3-3il5i]s1^ <^<3(6.0 gM: ^1^(50 raD^l ^H^L 2,5-4 0 l€^^- 1 4 0 lBS.^l^l 
(3.7 ml)4 He|-^Hm 6 V^l(4.8 ml)-& xHlS. 7}^ ^ ^>ig. SHf-Al&t*. ^"§-^#^r ^ 

JL^]# ^ ^2:*V°i S^llWl- 7.2 g^r 
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o 1H-NMR (400MHz, CDC13) 8 7.52 (s, 1H), 7.48 (d, 1H), 7.15 (d, 1H), 6.99 (m, 1H), 6.77 
(m, 2H), 6.52 (m, 1H), 6.45 (s, 1H), 4.67 (m, 1H), 3.64 (d, 1H), 3.56 (d, 1H), 3.45 (m, 
1H), 3.13 (m, 1H), 2.77-(m, 2H), 2.23 (m, 2H), 2.00 (m, 2H), 1.97 (m, 1H), 1.73 (m, 6H), 
1.51 (m, 2H), 1.44 (m, 1H) 

*l> #31 2) 4-[N-[l-[N-(^^-2-^^^)^l^]A>ol^s.^}^7>^]6Hi^]-l-(2-^lic 

-4-#^-.2. = n ^ 51) el #-3-^ ^ 3i 
32> ^"71 #31 1)^ 4-[N-[l-[N-(^€-2- , g?m^) 6 Ht]4 0 ltS^^?]-iL^]< : 'Ht]-l-(4- 

s -2-M-ol ^ ) ^ 4 el ^-3-^(7 . 0 g, 14.7 mmol)^: (70 ml HI ^91 ^ <g$r 

^(n)^#(1.13 g, 44.2mmol)^r 7}S}JL ^ 80 TC<*H «fl- * ^ 

Aj^cf. ti>-§-^^-#^: ^A]7lJL ^a>» 6fl^o>^|^oiE(ioo ml HI sHtb * 29% <3\E.q<>> 
^5. <^7>e|5|-(pH=8)^H 41 ^€ €^ Ml# ^^r^. ^ofl ^-JHrUOO ml)» 7>*>JL 
-fr7]^a- M4Sf^S l^tr ^ l^l^tt 5.1 g* ^^-SH 1 *. 

83> 1H-NMR (400MHz, CDC 13) 6 7.50 (d, 1H), 7.15 (d, 1H), 7.08 (d, 1H), 6.93 (ra, 1H), 6.55 
(q, H), 6.49 (s, 1H), 6.38 (m, 2H), 4.10 (broad, 2H), 3.81 (m, 1H), 3.65 (m, 1H), 3.24 
(d, 1H), 3.01 (d, 1H), 2.64 (m, 2H), 2.23 (m, 2H) , 2.00 (ra, 3H), 1.75 (m, 4H), 1.46-1.27 
(m, 3H) 
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4> cjTfl 3) 4-[N-[l-[N-(^^-2-^^ 1 d)6H^]A>ol#s.^^^^]^lii]-l-[4-l--f-^. 

^Tfl 2)^ 4-[N-[l-[N-(^^-2-^^^)^l^]A>ol^ S .^^n^-^] c >> D l^]-l-(4- 
l-S.^. = -2-^l^l^)s|3l]sl i a-3-^:(1.0 g, 2.24 mmol)* ^lB^H^S.^ £(30 mD^l 
31 o °C3- ^^Ht ^ ^i4B#(350 mg, 3.36 mmol)^ T^Al<>}4€-i-3.i£M:= (0.53 ml, 5.82 
mmol)» *}%}sL ^7>^>^^. ^-§-£^1-* ^ ^-<£ ^ <M-°r«-(20 ml) 

86> 4) ^[N-ll-W-lf^-l^li^^Htl^f^ltS^^^m^l^lil-l-l^tfSL 

5 _ 2 - nil A] o\M] t<5}Dl ^sfl ^] 3} 5fl 3 ^-3-£r£] 

87> Aj-71 #7)1 3)51 4-[N-[l-[N-(^^:-2-^^^) <: >> i:i l^] A l- 0 lsS^^7'm^]^li^]-l-(4- 
s.s^5_ 2 _p 1 i^Alo]-^^ci>nl^l^)^3ilelrl-3-^:(l.l g)* ^H1€^^>°1^-(DMS0; 5 ml) 
oil ml)* q7\is}<%^. «>-§-^l-# 0 ^ #*>3-%- 

sj^cl 4^-#(S0 3 -Pyridine complex; 0.9 g)* *Ui*| 7>*>JL ^ 4*1# ^91 ^-Sr^H 
$2^}-. ^r-gr^l-* ofl^oHlEflolH (20 ml)S. $\^0>}5L ^#3. ^ -fM^* 

^ ^ ^*>$i4. as.p>szL2fl5ris. «^ ^i^ilsi s^jwi- 

820 mg* ^o->5$tl-. 
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a> 1H-NMR (400MHz, CDC13) 6 9.42 (s, 1H), 8.25 (d, 1H), 7.58 (d, 1H), 7.49 (s, 1H), 7.11 
(m, 2H), 6.79 (m, 1H), 6.54 (d, 1H), 6.44 (s, 1H), 4.69 (m, 1H), 4.00 (s, 2H), 3.63 (d, 
1H), 3.45 (m, 4H), 3.17 (m, 2H), 2.78 (m, 1H), 2.31 (broad, 2H), 2.00 (ra, 3H), 1.75 (m, 
2H), 1.52 (m, 2H), 1.38 (m, 1H) 

j 9 > ^aHI ii. 4 -fN-ri-rN-(^^-2-93 2kMM l^M^Zh^ 1 ^ ^1-i-( 4-» 

30> ^-71 ^aHI 10S1 #7)1 3)<HH tifl^l6>Afl^l#S.el-olS. ^^1^1 ^^#S.S.5E^o]h^: a} 

-S-tt 3* afl^SKn. 103J- *^Sr A>-g-^ a*fl3^-# 671 mg# ^*r534. 

9i> 1H-NMR (400MHz, CDC13) 5 7.91 (d, 1H), 7.71 (s, 1H), 7.50 (m, 2H), 7.16 (m, 2H), 6.77 
(m, 1H), 6.55 (d, 1H), 6.45 (s, 1H), 4.66 (m, 1H), 3.78 (s, 3H), 3.53 (d, 1H), 3.43 (d, 
1H), 3.19 (t, 1H), 3.07 (d, 1H), 2.78 (m, 1H), 2.26 (m, 2H), 2.00 (m, 3H), 1.75 (m, 2H), 
1.48 (m, 2H), 1.21 (m, 1H) 

92> ^AHl 12, 4-fN-ri-rN-(^?^2-^?>J±y)o>Pl^lA>ol#a^^^a^1<>>PlJfc1-l-(4-» 

w-s-¥.^m 7>^.^ qi-pi ±n y )^\ a gj 3 -3-^ ana 

.93> ^-71 1051 ^r^l 3H>M ^JHarAM-tsel-olH tfl^H 4°ltlHSl^^t 

3.eW^ A>-g-tb 3* ^fl5q*>ZL -MAl^l 104 ^^t!- a>^>^ 670 mg* 
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"4>1H-NMR (400MHz, CDC13) 8 8.51 (s, 1H), 8.19 (d, 1H), 7.62 (d, 1H), 7.50 (s, 1H), 7.15 
(m, 2H), 6.74 (tn, 1H), 6.55 (d, 1H), 6.44 (s, 1H), 4.65 (m, 1H), 3.58 (d, 1H), 3.48 (d, 
1H), 3.23 (t, 1H), 3.07 (d, 1H), 2.80 (m, 1H), 2.31 (broad, 2H), 2.00 (m, 3H), 1.75 (m, 
2H), 1.52 (m, 2H), 1.38 (m, 1H), 1.09 (q, 3H), 0.88 (q, 3H) 

35> ^Aiofl i3. 4-rn-r i-rN-(^^-2-<a ?v^^ a>qi m -^m^ ?Kg.^ i ^l-i-( 4-^- 

■f- P ^i-¥-b| li ol-nl ^3)1 ^ ) $\ all & -3-^ >f) ^ 

^- ^>-§-t!: 3* ^fl^l*}^ ^*H1 104 ^^^r *HJ-*"H Ml 3^1" 522 mg^§- ^?*r^ 

^. 

97> 1H-NMR (400MHz, CDC13) 6 8.36 (s, 1H), 8.23 (dd, 1H), 7.59 (d, 1H), 7.50 (s, 1H), 7.15 

(m, 2H), 6.75 (m, 1H), 6.55 (d, 1H), 6.45 (s, 1H), 4.65 (m, 1H), 3.55 (d, 1H), 3.46 (d, 

1H), 3.25 (t, 1H), 3.07 (d, 1H), 2.80 (m, 1H), 2.31 (broad, 2H), 2.00 (m, 3H), 1.75 (m, 
2H), 1.52 (m, 2H), 1.38 (m, 1H), 1.21 (m, 6H) 

i98> ^xm i4, 4- rN- r l- rN-( ^a-2-93 ) a>qi w-s.m^ i -l- r 4-» 
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»9> #71 10^ #3) 3)<M ^^-Alo^l^^S.^^^- tflAio)] #3.3.-^3^ #5. 

* ^>-§-tb ^ *H^V±I -€^H1 10^ ^-^tb U^-ir A >-§-*H S^aHM" 750 mg^r =7^}$ 
^. 

30> 1H-NMR (400MHz, CDC13) 5 8.42 (s, 1H), 8.17 (d, 1H), 7.547(s, 1H), 7.31 (s, 1H), 7.12 
(m, 2H), 6.75 (m, 1H), 6.55 (d, 1H), 6.45 (s, 1H), 4.92 (m, 1H), 3.55 (d, 1H), 3.46 (d, 
1H), 3.25 (t, 1H), 3.07 (d, 1H), 2.80-2.52 (m, 5H), 2.44 (in, 2H), 2.31 (m, 2H), 2.00 (m, 
3H), 1.88-1.58 (m, 4H), 1.52-1.22 (m, 5H) 

oi> ^aHI 15. 4-rN-ri-rN-(^^-2-^^^)oT-Pl^lAl-ol-p-g.tn^^^1oVp1^1-i-r 4-» 

02> ^) i) 4-[N-[l-[N-(^^-2-^^^)^>nl^]A>ol#s.«n^7>^]<5]-Plii]-l-[4-l-^iL 
= -2-(3-l-S.S-2 , 2-^H ^1 fJS.S.s^lDoH ^l^]i^3fllej ^-3-*^ *\}2i 

03> #71 10^ i£7jl 3)^1^1 1^*1 *HI€ tflAl^ 

5}o]^ a}--^ ^1^^ 10^ 3)4 A}~g-*H S*fis}-^1- 

1.1 g* 

!04> ^1 2) 4-[N-[l-[N-(^^:-2-^7>^.^)^lic]A>ol#s.^^7m^]^l^]-l-[4-l-^ 

s -2-(3 , 3-i=M *1) 3 ^-2-gr-l-^ M ^ ] ^ si] 5] ^-3-*^ 
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>5> #7l &n 4-[N-[l-[N-(^-^-2-^7>a.^)6Hic]^l-ol^s.^j^^ 1 d]o>Pl^]-l-[4- 

l-^s- 2 -(3-#SS-2,2-^ol^^^S^^^)o>T3l^^]3l3l1e)^-3-l:(l.l g)^r cM#3.S 
*H3:(40 ml HI ^r°l±L 0 ICS. ^ 4i# tert-JM^H^CNaOtBu, 600 mg)* 7>^r 

X*l|SHNt 762 mg# T^}^tj-. 

36> 3) 4-[N-[l-[N-(#^:-2-^^^)^l^]^>cl#S.^^7>^.^]oH^]-i-[4-l-^ 

s- 2 -(3,3-^oH^oHl^^-2-^-l-^)5fl^]5i)5|lsl^-3-^:^ *fl2: 

o?> # 7 1 ^7^1 2)3 4-[N-[l-[N-(^^-2-^^>ii^)C'>^^]A>o).i-s.«n^7'-|-a.ii]o>Pl^]-i-[4- 
#^s-2-(3,3-^Hl€°Ml^^-2-^-l-^)^l^]3il^^rl-3-^:(0.5 g)€" ^Ht^^l 
= (DMS0; 10 mlHl HeKN'S<>}- 1 ?!(0.5 ml)^ ^r^^-#^r 0 °CS. 

^ ^W^-^)^ 4"^1-(S03-Pyridine complex; 0.45 g)^r ^€^1 7>S>JI ^ 4*13: 

7)^-jr %^V^H#^-S. ^ ^€ 3.^fl» ^ $H JLx\}B\ &7\) 

W# 340 mg^a- ^^S^. 

:08> 1H-NMR (400MHz, CDC13) 6 7.81 (d, 1H), 7.50 (s, 2H), 7.15 (m, 2H), 6.88 (m, 1H), 6.54 
(q, 1H), 6.45 (s, 1H) , 6.63 (m, 1H), 3.78 (d, 1H), 3.67 (d, 1H), 3.55 (d, 1H), 3.27 (t, 
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1H), 3.19 (d, 1H), 2.78 (m, 1H), 2.26 (t, 2H), 1.97 (t, 2H), 1.73 (m, 4H), 1.48 (m, 2H), 
1.36-1.21 (m, 7H) 



sm<% i6. 4-rN-n-rN-(^^--2-^^y WPi^uyom^^Ki ^ ioi-pi^i-i-r 4-s- 
^±5L-2-(&m-& a -2-^-1-93 m y i & n a g -3-^^ ^ 

S5}o]^ A>-§-t!: ^^r ^Sfca ^*H1 15^ ^H-^ JEaflS^* 230 mg^- 

^*}%^. 

n> 1H-NMR (400MHz, CDC13 ) 6 7.49 (m, 1H), 7.26 (m, 2H), 7.03 (m, 3H), 6.53 (in, 1H) , 6.43 
(s, 1H), 4.64 (ra, 1H), 3.80 (m, 1H), 3.70 (m, 1H), 3.55 (d, 1H), 3.47 (d, 1H), 3.23 
(m, 2H), 2.57 (m, 1H), 2.55 (d, 2H), 2.26 (m, 2H), 2.15 (m, 2H), 1.96 (m, 3H), 1.59 (m, 
2H), 1.48 (m, 1H) 

:i2> ^Aiofl i7. 4-rN-ri-rN-(^^-2-^7>^.y)^pi^iA>oi^-g.^i^7>^ioVPiv^i-i-r4-» 

•13> ^7) ^]<$] 15^ #7)} 1)^1^1 mS-^ 0 ]^ ^fl^H 3-tSS££^f§ 



91-39 



1020030013889 ^ 2003/7/31 

4>1H-NMR (400MHz, CDC13) 6 8.27 (s, 1H), 8.18 (d, 1H), 7.62 (d, 1H), 7.50 (s, 1H), 7.15 
(m, 2H), 6.76 (m, 1H), 6.55 (d, 1H), 6.46 (s, 1H), 4.62 (m, 1H), 3.56 (d, 1H), 3.45 (d, 
1H), 3.23 (t, 1H), 3.00 (m, 1H), 2.78 (m, 1H), 2.27 (m, 4H), 1.98 (m, 2H), 1.73 (m, 6H), 
1.48 (m, 2H), 1.38 (m, 1H) 

ts> ^ahi is. 4-rN-ri-rN-(^^-2-93?>^.^ ^iA>oi#g,^^^ y i^i^i-i-r 4-# 

^^s-2-(gq sfl a ^ -2-^-1-93 )*\] ^ 1 3il s tl a ^ -3-^ J a 
16> #71. 15^) #31 l)°il^ #5.^01= cflAl^l 5-#S.S.^:S.m # 

17> 1H-NMR (400MHz, CDC13) 6 7.50 (s, 2H), 7.29 (m, 2H), 7.00 (m, 1H), 6.92 (d, 1H), 6.54 
(d, 1H), 6.47 (s, 1H), 4.63 (m, 1H), 3.67 (m, 2H), 3.52-3.27 (m, 4H), 2.96 (s, 1H), 2.88 
(s, 1H), 2.55 (m, 2H), 2.26 (m, 2H), 2.00 (m, 2H), 1.98-1.75 (m, 6H), 1.66 (m, 4H), 
1.44-1.25 (m, 4H) 

•i8> ^ai<^i 19. 4-rN-n-rN-(^^-2-93 7>^.y 2ni a>qi w-s-m^ i ^1-1-r 4-# 

^•■^g-2-(3X]»-l-^)l3HJllel^-3-^ 
Ji9> t£t\] 1) 4-[N-[l-[N-(^^:-2-^?>li^)^l^]A>6lSS^^7'>^.^]^lii]-l-[4-#^-^. 
^--2-(3X|l~l-^)]^5ll^^-3-^ 
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:o> 10^ #31 2)o\)*\ 

4-[ N -[l-[ N -(^^2-«imJ£>i^ 

)^ 511 el ^-3-^(3.0 g)4 2,5-t^ol^s.AHlB.el--3rM^S-#^(0.96 ml)^ *}4^(80 ml)4H 
lX|^t ^ ^M*^. # A r» €-^^^(70 mlHl 3^*>:n. ^ 

aS^SZisfl^l- ^e|^;*i|*H ^ Jl^ll^ S.^flW-i- 1.8 ^*V£4. 

2i> 1H-NMR (400MHz, CDC13) 6 7.50 (s, 2H), 7.29 (m, 2H), 7.00 (m, 1H), 6.92 (d, 1H), 6.54 
(d, 1H), 6.47 (s, 1H), 6.26 (s, 2H) , 4.00 (broad, 1H)., 3.71 (m, 2H), 3.51 (m, 1H), 3.19 
(d, 1H), 2.78 (s, 1H), 2.55 (m, 2H) , 2.26 (m, 2H), 2.00 (m, 2H), 1.98-1.75 (m, 6H), 1.66 
(in, 4H), 1.44-1.25 (m, 4H) 

J22> #3] 2) 4-[N-[l-[N-(^^-2- < a^V^) 6 H^]^> <:> l#S.^^^^] 0 V p l^]- 1 -t 4 -^- 2 - 

= -2-(5ill~l-<a)^^]5i|3Jileli=l-3-^:^ 
i23> <#7) 4-[N-[l-[N-(^-^:-2- < i^>a- 1 d)*H^]^> c >l^S.^^^V^] <:, H^]-l-[4- 

#^s- 2 -(N-3ill~l-^)5|l^]^JE|le1^-3-^:(1.8 g)# tH^l€i£^H^(DMS0; 10 mlW ^ 

^«-(S0 3 -Pyridine complex; 1.8 g)^: 7}^IL 2*}Zt s3.#%}%^. 

^^oHlBflolH(50 ml)S s\q^5L ^^S. Afl^tb ^ -fr7l** M^EfAS 
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24> 1H-NMR (400MHz, CDC13) 6 7.48 (s, 1H), 7.38 (d, 1H), 7.14 (d, 1H), 6.95 (m, 5H), 6.41 
(d, 1H), 6.38 (s, 1H), 6.29 (q, 2H), 4.57 (m, 1H), 3.43 (s, 2H), 2.93-2.85 (m, 2H), 2.51 
(m, 1H), 2.23 (d, 2H), 1.95 (t, 2H), 1.76-1.53 (m, 4H), 1.52-1.22 (m, 3H) 

25> ^ahi 20. 4-rN-r l- rN-(^-2-°j ?Ka.^ ) A>oi m-s.m^. ?my i Q>ni vcj -i- r 4-# 

*a a - 2 -(^AV^-4-9j a 3d i a ^fl a a -3-^ 

26> #711 1) 4-[N-[l-[N-(^?}-2-^7l-^^)oH^]A>ol#s.^^7>^^]o]-Pl^]-l-[4-l-f-^. 
s-2-(^-A>#-4-^)3s(|^]5£|s||e)^l-3-^ ^ 

:27> ^11 4^M ^ 

4-[N-[l-[N-(^^-2-^^^)^]^]AH^ S ^^^^]o>ul^]-i-(4-l-^s-2--^<^^^) 

s|^E|T£l-3-8-(3.0 g, 6 mmol), ^5>^i- (2.0 g, 20 mmol)^ p-l-f-^i^l oH^*lS> 
^-^(TosMIC; 1.8 g, 9 mmol)* *flfMr(500 ml)<*IH ej= 2Al# -^<£ tfA)^rf. ^-§-^1-* 

^\3X^. 5LS.p>S.ZLSfl3r)l- -f-^H -g-^*)l*H S*fl3^# 3.2 g* ^r^^. 

228> t£t\} 2) 4-[N-[l-[N-(^€-2-^^^)o>nl^]A>oH-s.«}^7>^.^]o>^^]-l-[4-l-^ 
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J9> $-7] #31 1)3 4-[^[l-[N-(^^2-^?>^)^l2t]^>°l#S.«(-a^-Ji^]<>Mic]-l-[4- 

1-^^. = -2-(^V#-4-^ ) 4 ^ ] ^ ^1 ^~3-#(3 . 36 g, 6 mmol)-i- ^o] pfl^^s.A>o} = (DMSO; 20 
ml)^l ^o]JL H^o]^ ^0^(2.7 ml, 19 mmol)# ^7}^. 0 ICS ^4 ft * 

4^-l-(S03-Pyridine complex; 3.04 g, 19 mmol)* ^^^1 7}S}jl 3= 2*1?V 

a} JlSfl^ S^lfl-W 1.67 g^: ^^^rf. 

30> 1H-NMR (400MHz, CDC13) 6 7.91 (s, 1H), 7.65 (s, 1H), 7.48 (m, 3H), 7.22 (m, 2H),, 7.00 
(m, 1H), 6.54 (d, 2H), 4.67 (m, 1H), 3.56 (s, 2H), 3.22 (m, 2H), 2.78 (m, 1H), 2.29 (d, 
2H), 1.98 (m, 2H), 1.84-1.62 (m, 5H), 1.43-1.19 (m, 3H) 

I3i> ^AHl 21. 4-fN-r l-rN-(3f 3-2-3 7>^^ l£lE] JnU>o1 MMMM 7>a^ 1 ^1-1- [ 4-» 

a -2-(N-pfl g 7>b>JS.93 ) g| ^ 1 ^ a g3 53 -3-^3 
J32> i) 4-[N-[l-[N-(^^-2-^7VS. 1 d)6>^^]A>ol^s.«!^7]-^.^]o>Pli t ]-l-[4-l-^ 

J33> ^aHI 4*IM3 4-[N-[l-[N-(^?3:-2-^7>^.^)oH^]A]-o]gs.sn^7>^.^3o>Pl^]-i-(4- 
^SLS,-2-^ ^ 211 W| ) 5q lEfl ^ ^ -3-^(4 . 0 g)4 <a^^i4B#(NaH 3 P0 4 ; 340 mg)-i: 
B^(20 ml) 3- ^?Hr(6 ml) ^-§-^<*(| ^ 35 fc-^aH^ ^-§-^(1.0 ml) 4 *H3£<g 
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^#(NaC10 4 ; 1.2 g) ^-§-^(30 ml)* ^ 10 TC«M ^tfls ^7>^S^. ^ 1*1# * 
o> JliaVtb * *>%^> ^(1.0 g)* ^ 10%-^ ^-§-<*UL3. ^^1^ ^€ JL 

£ ^S^H 3.6 g* ^S^(2.5 g), £^^0^-^^(1.0 

g )4 ^SHSl 6]-#-l-^^-^l s) 1-^1 4 ti^H it ^}£_^3\}o]^(PyB0P; 800 mg)» 4 
ol#^s^^:(MC; 30 ml)^l ^91 ^ 0 °CS ^^>j1 tfoloH^HS-^lliar 1 ?! (DIEA; 1.0 g) 
* 3 4. ^ i^tb ^ 7>"ar>Jl -R-7l#^- ^g-S^H 

1- 1.5 g* ^*r£4. 

34> 1H-NMR (400MHz, CDC 13) 6 10.25 (broad, 1H), 7.89 (d, 1H), 7.51 (s, 1H), 7.22-7.16 (m, 
4H), 6.56 (m, 2H), 4.15 (m, 2H), 3.91-3.79 (m, 2H), 3.35 (d, 1H), 3.21 (d, 1H), 2.98 (s, 
3H), 2.76 (m, 2H), 2.23 (m, 2H), 2.00 (m, 4H), 1.70 (m, 4H), 1.40-1.20 (m, 3H) 

; 35> #31 2) 4-[N-[l-[N-(^€-2-^^^)^l^]^> <:> l#S.«1^7'V^- 1 ^] <s r i:, l^]-l-[4-l-^ 

S -2-(N-^l ^7>«>S.^ ^] 5t) ^ ^-3-M 

:36> #7} #3] 1)£| 4-[N-[l-[N-(^€:-2-^7l-a.^)^l^]A>ol^s.^^7m^]oH^]-l-[4- 

l-^s-2-(N-^^^>w>S.^)5ll^]3il3ll^ci-3-^(1.8 g)* t}oHm^^H^(DMS0; 10 mlW 
±to}jl ^o]6\}^o}u[(2 ml)* 37r*>£4. <£-§-^#* 0 °CS. ^4tr ^ ##3^8--^ 3 
# 4W(S0 3 -Pyridine complex; 1.8 g)# 7>*>J1 2^1# ^°H^i 

51^>^rf. #-§-£^-§-* ofil^WHH (50 ml)S 5H*Kn. ^#3. ^ -B-7l#* 
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3?> 1H-NMR (400MHz, CDC13) 8 8.86 (d, 1H), 7.85 (d, 1H), 7.62 (d, 1H), 7.50 (s, 1H), 7.16 
(m, 3H), 6.55 (d, 1H), 6.46 (s, 1H), 4.56 (d, 1H), 3.62 (s, 2H), 3.26 (d, 2H), 2.97 (s, 
3H), 2.78 (m, 1H), 2.68 (s, 1H), 2.27(m, 2H), 1.70 (t, 3H), 1.43-1.21 (m, 3H) 

38> 22. 4-rN-n-rN-c^-^-2-93 loin] ^uv^i f£^^?>ay i ^i-i-r 

.sqsl-aL 214 ^V-g-^ S^lsl-^-l- 1.05 g# ^r^r&^K 

:40> ih-NMR (400MHz, CDC13) 8 7.49 (m, 2H), 7.13 (s, 1H), 6.99 (m, 3H), 6.54 (q, 1H), 6.43 
(s, 1H), 4.61 (m, 1H), 3.73 (m, 1H),, 3.53 (in, 2H), 3.07 (s, 3H), 2.75 (s, 3H), 2.58 
(broad, 1H), 2.24 (m, 2H), 1.96 (m, 2H), 1.72 (m, 4H), 1.47-1.24 (m, 3H) 

J4i> ^Aioji 23. 4-rN-ri-rN-c^^-2-^7>^)^i^iAVomg.^^7>^. yi^i^i-i-r 

*H4*}^ 214 *B-«H 5.^11 ^# 240 mg-§r ^#^4. 
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t3> 1H-NMR (400MHz, CDC13) 8 9.11 (s, 1H), 7.88 (d, 1H). 7.62 (d, 1H), 7.50 (d, 1H), 7.13 
(m, 3H), 6.55 (d, 1H), 6.47 (s, 1H), 4.67 (m, 1H), 3.58 (m, 2H), 3.26 (m, 2H), 2.99 (m, 
1H), 2.87 (m, 1H), 2.78 (m, 1H), 2.25 (m, 2H), 1.99 (m, 2H), 1.50 (m, 4H), 1.42-1.23 (m, 
3H), 0.88 (m, 2H), 0.55 (m, 2H) 

44> #x\<4 24. 4- m- r l- rN-( 5-pfl g -qt-qi ^^m-3-°j ?>a^ ) ^uv^i a^y 1 

45> #7fl 1) 4- [N- [ 1- [N- ( 5-^1 m-ofo] ^4 XHf -3- ^ v| ) *M ic] A>e-1 #5.^ ] <>H 

^]-l-(2-^l^^[)3t|^elTa-3-^-Sl ^2: 

:46> ^A]^ 10^ 2HH 4-[N-[l-[N-(^^:-2- < a7'>li^)^M^]A>ol#S-^i^7>ii^]ol-Pl 

^]-l-(4-S^s- 2 -q-olBSs|l^) i=l-3-^r tfl^H 4-[N-[l-[N- (5-^1^-o]-o]^a|-# 
-3-^ 7>Ji^ ) o"M i^] *W ©S.*" €?}iL^ ] 6 M ii] -1- = -2-q-ol HS.sH Id ) 4 ^1^^1-3-^: 

* A>-8-«: %-§r ^ll^^JL 1021 #7fl 2)4 *V8-*M ^-i- 1.1 g^: 

#31 2) 4-[N-[l-[N-(5-^l€- 0 V o l^^>§-3-^^^)^l^]^} o l-tS«]^?>li 1 d] c5 H 
ii]-l-(2-oH^^)3£l^lelci-3-^ 
14S> Aj-7] #31 1)4 4-[N-[l-[N-(5-^€- 6 >°li^>#-3-^^^)<*M2t]A>oia s ^^ 7l . :a 

^[]o>pl2 t ]-l-(2-6M^ld)^^le1^l-3-ir(l.l g)* 4^Hl^^S.A>olc (DMS0; 5 ml) 6fl ^o) 
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jl s^mo^(i.2 ml)* 37}*^. ^-S-€^#* o tcs ijam * #4WH*l*ra 
^#(S0 3 -Pyridine complex; 0.9 g)* 7>*>J1 ^ 4*13: ^<Hl^ iE^^t}. 

%^VZL ^^>^cf . aL^>S.zisfls]S- ^r^^^l^V^ ^ al^l^ MliWl- 820 mg 

49> 1H-NMR (400MHz, CDC13) 6 7.11 (m, 1H), 6.88 (m, 1H), 6.56 (d, 1H), 6.48 (s, 1H), 6.34 
(m, 1H), 6.21 (s, 1H), 4.59 (s, 1H), 4.22 (m, 1H), 3.16 (m, 4H), 2.80 (d, 1H), 2.52 (s, 
3H), 2.23 (d, 1H), 2.00-1.78 (m, 4H), 1.68 (m, 2H), 1.42-1.21 (m, 3H) 

so> ^aHI 25. 4- fN- fl-TN-C 5-pfl ^ -°\°] ^A&-3-<£ 7K& ) ^ Jul Al-ol f£^!^ 7KS.^ 1 
ol-Pl ^1-1-f 2-Uol j=ig.gl1 a ) si a *4 a z2z£^ ^ 

i-[n-(5-^i m-°>°i ^^>#-3-^^m^ )^>^i ah #^^^v^-^^> , ^ -a^H 1^ <m 5) 

*H 1^ y <H3^ A>-g-T5}o} MWi- 330 mg# ^M*}^. 

«2> 1H-NMR (400MHz, CDC 13) 6 8.10 (d, 1H), 7.66 (t, 1H), 7.42 (m, 2H), 7.32 (d, 1H), 6.93 
is, 1H), 6.44 (s, 1H), 4.70 (m, 1H), 3.86, (q, 3H), 3.41 (t, 1H), 2.78 (m, 1H), 2.50 (s, 
3H), 2.31 (broad, 2H), 2.00 (m, 3H), 1.75 (m, 2H), 1.52 (m, 2H), 1.38 (m, 1H) 
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53> ^AHl 26. 4-rN-ri-rN-(5-pfl^-^Vol^AV^-3-93?V^.^ IgMjEJ^JglJ^JbaZfcgJi 1 

l-[N-(5-^€- 6 >°l^^>#-3-^n^)°V^^]^> 0 l#^^^>^^ ^>-§-^ 
51 -MAl^] 13}- ^<atb aV8-*H S^fl^-W 870 rog-i- ^^4. 

55> 1H-NMR (400MHz, CDC13) 6 8.10 (d, 1H), 7.66 (t, 1H), 7.42 (m, 2H), 7.32 (d, 1H), 6.93 
(s, 1H), 6.44 (s, 1H), 4.71 (m, 1H), 3.78 (d, 1H), 3.65 (d, 1H), 3.51 (d, 1H), 3.18 (s, 
3H), 2.69 (m, 1H), 2.50 (s, 3H), 2.20 (t, 2H), 1.98 (m, 3H), 1.60 (m, 2H), 1.47 (in, 2H), 
1.38(m, 1H) 

:56> -^aHI 27. 4-rN-n-rN-(5-p]1^-6l-o1^Al-#-3-^^^ )Q>Pl:^lAVo1#^^7VjiLy 1 

^i-i-(2-ofl ^hh^ n $ ^-3-^-^1 ^ 

l-[N-(5-^^-^ol^A>§-3-^^^)6>Pl^]AVolSS.^^l-^^>, ^ 1^ ^ 5) 

«\) 14 *>-§-*l-^ 330 rag* ^4=.^£t}. 
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*> 1H-NMR (400MHz, CDC13) 8 8.07 (d, 1H), 7.65 (t, 1H), 7.39 (m, 2H), 7.31 (d, 1H), 6.93 
(s, 1H), 6.44 (s, 1H), 4.70 (m, 1H), 3.77 (d, 1H), 3.61 (d, 1H), 3.57 (d, 1H), 3.39 (m, 
2H), 3.11 (t, 1H), 2.78 (ra, 1H), 2.50 (s, 3H), 2.24 (t, 2H), 2.00 (t, 2H), 1.89 (m, 1H), 
1.70 (ra, 2H), 1.47 (m, 2H), 1.31 (m, 1H), 1.10 (t, 3H) 

59> ^Aicfl 28. 4-rN-n-rN-(5-pii n -qVqI ^at-^-3-^ ^> p i m^MMzkM^i i 

ol-Pl ^l-l-U-g^Jfc. s -2-(3 .3-t^-ol pjl m -oV^1^^-2-^-l-^ )$] M 1 ^ gfl & -3-^ ;fe 
60> ^x\c% 15^ #31 2)<*IH 4-[N-[l-[N-(^^-2-^7>^.^)6>Pl^]A>ol-i-s.^^?V^]^l 
[4-1-f-i. s 2-(3-tSS-2 , 2-^o] ^r^) <>W ^Ml^Hl^ ^"3-^ tfl^Hl 

4-[N- [ 1- [N-(5-^] ^-6}o] i^-A>^-3-<^ 7>^.^ ) *M 2t] Aj-o] ^Ji^] a"M 2t] -1- [4-I-^-.£. 

s- 2 -(3-#SS-2,2-^ol^^a^^<a)6H^^]3i)5ilelia-3-^ A>-g-*V^ ^1^^1-3. 
^*H1 15^ ^^^r ^-i- *>-8-*H S>fl^l- 240 mg* ^^^r. 

J6i> 1H-NMR (400MHz, CDC 13) 67.80 (d, 1H), 7.34 (d, 1H), 7.10 (m, 1H), 6.95 (s, 1H), 6.80 
(m, 1H), 6.43 (s, 1H), 4.63 (m, 1H), 3.67 (d, 1H), 3.55 (m, 2H), 3.50 (d, 1H), 3.43 (t, 
1H), 3.21 (d, 1H), 2.78 (m, 1H), 2.50 (s, 3H), 2.24 (t, 2H), 1.96 (t, 2H), 1.74-1.69 (m, 
4H), 1.43-1.20 (m, 10H) 

262> ^ahi 29. 4- rN- r l- rN-(5-p)i n ?w y ) ±.u\q] m-s-m^ a^y, 3 

2^1 -1- r 4-##-^s.-2- ( 3\ -P- Bj ^ -2-£--l- 93 ) g|l y 1 $\ 31 e| ^ -g-^. oj *fl ^ 
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53> ^A]cfl 15^ #7)1 2)<%*\ ^[N-tl-tN-C^^-^n^)^^]^!-^^^^^^ 13 ! 

t ]-l-[4-I-f-.$. =.-2-(3-#3.3.-2 _ 2-tH pfl 1^5-^ £rlD °V*1 i^fl ^ ] *l *ll 3 ^-3--§: tfl*H 
4 _ [ N _ [ !_ [N-(5-cfl €- 0 >°l i^-A>^-3- «g ) o>p] i^] a>o] ^^n^^^ ] ^]-l-[4-l-^--2- 

s-2-(4-#S.S.^^)o>Tili,3Eil^] 31)51151^-3-^ A}-g--SHr 7% 2)*} 3. 15^- ^ 

130 rag# ^*}^^. 

64> 1H-NMR (400MHz, CDC13) 6 7.34 (d, 1H), 7.09-6.90 (m, 4H), 6.43 (s, 1H), 4.62 (m, 1H), 
3.81 (m, 1H), 3.70 (m, 1H), 3.55 (q, 2H), 3.23 (m, 2H), 2.78 (m, 1H), 2.62-2.50 (m, 7H) , 
2.23 (m, 5H), 1.94 (t , 2H), 1.70-1.58 (m, 4H), 1.40-1.21 (m, 3H) 

:65> ^AHl 3Q. 4-fN-r 1- rN-(5-*fl H -*\°} ^^V^-3-93 ) ^ 1 ^ 7>jjL^ 1 

oT-pI ^l-l-U-g^iL s - 2 -(^-AV#gj ^-2-^-3-93 )gfl ^ 1 xH gjl ^ -3-^ A) 2, 

-66> J£X\d)} 15^1 #7fl 2)^1^ 4-[N-[l-[N-(^-^:-2- < a7m i d)oH^]A>ol#s.^^7>^.^]o>n] 

^]-l-[4-#^-^.s-2-(3-#S.S.-2,2-^ol ilES^ £r<y)o>*l i^s)] ^ ] 3q 3)1 ^ ^-3-* 3} *H 
4 _ [N _ [ !_ [ N _ (5-^) ^-o>ol ^A>^-3-<a ) 6 H WS-n^.?}^ ] 

= -2-(2-#SS-oll^l^^)oVpl^5ll^]35l3()^^-3-^ A>-g-€r>^ ^}S\^\IL ^AHl 15 

^- *1~§-*H X^l^l- 130 mg^i- ^r^}^. 
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57> 1H-NMR (400MHz, CDC13) 8 7.06 (s, 1H), 6.88 (q, 1H), 6.54 (d, 1H), 6.47 (s, 1H), 6.32 
(t, 1H), 6.20 (d, 1H), 5.62 (s, 1H), 4.53 (s, 1H), 4.22 (m, 1H), 3.16 (m, 3H), 2.84 (d, 
1H), 2.52 (s, 3H), 2.23 (d, 2H), 2.11-1.83 (m, 3H), 1.64-1.52 (m, 4H), 1.48-1.27 (m, 6H) 

58> ^/hi 3i. 4-rN-r i-rN-(5-pfl ^m-ws-^ ?>jiv3 Me] «.^?)-^ i 

oVpI ±] -i-f4-#^^.g.-2-( ol Pi ^-^el & -2-^-1-^ )*\) ^ 1 gfl ^ -3-^ 
69> *3aH 15^1 #3] 2)<>lH 4-[N-[l-[N-(^^-2-^^^)^lii]A>ol^s.«}^^^]6>nl 

t]-l-[4-tfi = -2-(3-tSS-2 , 2-tM v\) ^ ) o>p1 ^ ^ ] ^ sfl ^ ^-3-^r ^ ^1 °fl 

4- [N- [ l-[N-C5-^f] ^-o}o] ^^-A>#-3-«a 7>^.^ ) o>p! i^] A>ol ] o\x2) k]-l-[4-fH 

= -2-(2-€^S.<^l )6>p] ^ ] si ^11 ^ ^-3-^:* A>-g-^ ^ 7])<2\-5}jl ^aH] 15^ 
y o^^r ^}-§-*H 79 mg* 

■70> 1H-NMR (400MHz, CDC13) 6 7.14 (d, 1H), 7.03-6.91 (m, 3H), 6.43 (s, 1H), 4.69 (m, 1H), 
3.93-3.51 (m, 8H), 3.43 (m, 1H), 3.21 (t, 1H), 2.78 (m, 1H), 2.50 (s, 3H), 2.23 (m, 2H), 
1.96 (m, 2H), 1.73 (m, 2H), 1.46-1.26 (m, 3H) 

!7i> ^aHI 3 2 , 4-fN-r l-rN-(5-pfl ^ -6Vo1^a1-#-3-^ 2^1 Al-o] #^.^!^7>^.^ 1 

Q>p1 ^1 -1- f2-(3 . 3-^o] pfl H -o\z\] ^ -2-^-1-^3 ) 5)1 ^ 1 31 gj ^ -3-^3 *fl 3: 

572> ^aH i5<q #31 2HH 4-[N-[l-[N-(^€-2-^7>a.^)o>T3l^]A>ol^s.^^?>^.^]o>nl 
t]-l-[4-tfi2-2-(3-t^S-2 , 2-^1 li^^^) <>M ic*0 ^ ] sfl B} #-3-# tfl a} ofl 
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4-[ N -[l-[N-(5-^m-aH^*}#-3-^V^ 

Q **J^r «<H^ *>-§-*H S^IW 373 mg^: ^r-^B^. 

73> 1H-NMR (400MHz, CDC13) 8 9.62 (s, 1H), 7.87 (f, 1H), 7.11 (q, 3H), 6.87 (m, 2H), 6.41 
(s, 1H), 4.98 (m, 1H), 4.11 (m, 2H), 3.69 (m, 2H), 3.31 (d, 1H), 3.14 (d, 1H), 2.78 (m, 
1H), 2.50 (s, 3H), 2.17 (m, 3H), 1.88 (q, 2H), 1.67 (m, 5H), 1.45-1.26 (m, 12H) 

74> 33. 4-rN-ri-rN-(5-n)1^-o]-^l^Al.^-3-'a7>ay)oT-Pl^lAVomg.^^7>^l 

Q>ri1^1-l-r2-(^#gj^-2-^r-l-93)g|]yiS|g|l^rq-3-^ ^jS 

-,75> *ZX\d\) 15^ #3] 2)*\}*\ 4-[N-[1-[N-(^€-2-^7>S.^)c»H^]a}o1^^}^7>^]o>p1 

±~} -1- [4-1-^^ = -2- (3-tS£-2 , 2-A °1 ^1 ^ ) <>]-*l i^ll ^ Wl 3 i=l-3-* ifl ^H] 

4- [N- [ 1- [N-(5-*fl ^-*W ^A>#-3-«a ?KS.^ ) <>M i^] A>ol #S-*n ^ ] o>p] t ] -i- [2-(4-# 

S.^El^oVu)^)^^]^^^^^-^ A}-g-^ ^-fr A)^}JL 15^ ^'gtb 

^}-§-*H $L*\] 31-^-1- 373 mg* ^*>^rf. 

276> 1H-NMR (400MHz, CDC13) 6 7.33 (m, 3H), 7.15 (m, 2H), 6.94 (s, 1H), 6.43 (s, 1H), 4.65 
(m, 1H), 3.80 (m, 1H), 3.66 (ra, 2H), 3.55 (d, 1H), 3.41 (d, 1H), 3.23 (t, 1H), 2.78 (m, 
1H), 2.54 (ra, 2H), 2.50 (s, 1H), 2.23 (m, 6H), 1.96 (t, 2H), 1.66 (m, 4H), 1.45-1.21 (m, 
3H) 
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77> ^ahi 34. 4-rN-ri-rN-(5-^-g.g.-^v^-g.^i-2-^7>^ )oi-pi^iAVomg,^}^^^ io> 

Pi ^1 -l-(2-Pfl 31 ^ )S] gfl #-3-^ ^13: 

78> ^aHI 1^1 ^Tfl 3HH l-[N-(^^-2-^7m^)^l^]A>ol^s.^AV7>4^ tflAlo)! 

l-[N-(5-#SS-4 0 l^^-2-^^^)^l^]^>°ms.«!!^>4^^ A^Kr 3* afl^uL 
^^Hl 14 H <H3-§: A>-8-*M 1.1 g* 

79> 1H-NMR (400MHz, CDC13) 6 8.08 (d, 1H), 7.65 (t, 1H), 7.45 (m, 3H), 7.32 (d, 1H), 6.92 
(d, 1H), 5.95 (s, 1H), 4.67 (m, 1H), 3.77 (d, 1H), 3.65 (d, 1H), 3.55 (m, 1H), 3.19 (m, 
1H), 3.18 (s, 3H), 2.69 (m, 1H), 2.24 (d, 2H), 2.00 (m, 3H), 1.65 (m, 3H), 1.45 (m, 3H) 

«o> ^AHI 35. 4-rN-n-rN-(5-W5.g.-^VQl.$.^l-2-^7Vjl^)^VPl^lA>omg,^!^7l-^loV 

p1 ^1-l-(2-^l ^##93 n ^ )*\ g)l el #-3-^ 
:8i> ^aHI #3] 3 )6\]*\ i-[U-(^-2-<af}^)*}v}±]A}°m^#?}^*± ^fl^l^l 

l-[N-(5-#^S-^>ol^.^l-2-^^ 1 d) <i > i:, l^]A}ol#S.«!^l-4^^ A>-g-^ 5)^1 

134 -g^*V A>-g--5r><^ 450 rag* ^S>$|t}. 
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»2> 1H-NMR (400MHz, CDC13) 8 8.06 (d, 1H), 7.65 (t, 1H), 7.45 (m, 4H), 6.92 (d, 1H), 5.96 
(d, 1H), 4.66 (m, 1H), 3.77 (d, 1H), 3.63 (d, 1H), 3.53 (m, 1H), 3.32 (m, 2H), 3.17 (m, 
1H), 2.69 (m, 1H), 2.23 (d, 2H), 1.97 (m, 3H), 1.65 (m, 3H), 1.45 (m, 3H), 1.12 (t, 3H) 

*3> ^aHI 36. 4-rN-ri-rN-(5-^-g.g.-^^^^-2-937>A^)oVPl^lA> c,lg-g.^!^^^l6V 

84> ^aH i^ #7fl 3)°fl^i l-tN-C^^-^^Va.^)^]^]^ 0 !^^!^^-^ tfl-aofl 
l-[N-(5-#SS-^>olj2.^-2-%i^>^)^H^]^> 0 l#^-^^>^^^ A >-§-^ ^ #31 5)^1 

?s\5L AH 13}- A}-g-*H S.*fl3^S 560 mg^r ^*>^4- 

«5> ih-NMR (400MHz, CDC13) 6 8.05 (d, 1H), 7.65 (t, 1H), 7.45 (m, 3H), 7.32 (d, 1H), 6.92 
(d, 1H), 5.99 (s, 1H), 4.66 (m, 1H), 3.79 (m, 1H), 3.77 (d, 1H), 3.59 (d, 1H), 3.53 (m, 
1H), 3.14 (m, 1H), 2.69 (m, 1H), 2.24 (d, 2H), 1.89 (m, 3H), 1.70 (m, 3H), 1.43 (m, 3H) , 
1.30 (d, 3H), 1.08 (d, 3H) 

286> 37. 4-rN-ri-rN-(5-#^-^i^^-2-937i-^.y v )<>T-ni^iAVoi-p-g,^^7>a.^iQ> 

Pl^]-l-(5-#^^g-2-^m#^933il^ )g|g|l^rj-3-^ *flS 
287> ^*H 1^1 3)<HH l-[N-(^^-2-$i7VU^)^l^]A>ol#s«nAi-^]-^A> tflAlofl 

l-[N-(5-#SS->W>ol^€-2-$i^^)oVDl2 t ]A>ol#s^Aj-^^^ A>^>fe ^xq- ^} 5H 
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JL -^Al^] 14 ^-^tt a>-8-*M X^l^-W 210 mg^- ^*V^4. 

38> 1H-NMR (400MHz, CDC13) 6 7.80 (m, 1H), 7.35 (m, 5H), 6.93 (d, 1H), 5.93( s, 1H), 4.66 
(m, 1H), 3.77 (d, 1H), 3.65 (d, 1H), 3.52 (m, 1H), 3.19 (s, 3H), 3.18 (m, 1H), 2.69 (m, 
1H), 2.24 (d, 2H), 2.00 (m, 3H), 1.70 (m, 3H), 1.42 (m, 3H) 



89> 43*1^ 38. 4-rN-ri-rN-(5-^^-^o1^^-2-93^^)Q>pl^lAVol#^^^?V^l^Pl 

Jn1-l-(2-^^-#^93gn^^g|1gj^-3-^ *flS 

*H is]- A>-g-*H I^ll^tt 562 mg* ^*>^^. 

»i> 1H-NMR (400MHz, CDC13) 6 8.08 (d, 1H), 7.60 (m, 2H), 7.40 (m, 4H), 6.76 (d, 1H), 6.01 
(s, 1H), 4.68 (m, 1H), 3.77 (d, 1H), 3.65 (d, 1H), 3.55 (ra, 1H), 3.19 (m, 1H), 3.18 (s, 
3H), 2.69 (m, 1H), 2.52 (s, 3H), 2.24 (d, 2H), 1.95 (in, 3H), 1.70 (m, 3H), 1.45 (m, 3H) 

»2> ^X\d\] 39. 4-TN-r l-rN-(5-pfl ^ -*l<>1 .S.31-2-^ ^1 ^-g^^K^y 1 

±~\-l-(2-°\°) ^H^yH^^l ^ sfl ^ -3-£-^ 
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93> j£X\6\) i^) t£t11 3)<^l^i l-[N-(^^:-2-^?>^.^)^lii]A>ol#5.a}Ai.^^A> cflAlofl 
l-[N-(5-^^-^^l.$.^l-2-^7l-^)oH^]A>ol^s^^>4^^ A >-§-^^ 34 #31 5)^1 

31 ^AHl 14 A}-g-ts}-c*| 110 mg^r ^*VS^. 

94> 1H-NMR (400MHz, CDC13) 8 8.21 (m, 1H), 7.55 (m, 2H), 7.33 (m, 3H), 6.79 (d, 1H), 5.92 
(s, 1H), 4.66 (m, 1H), 3.79 (m, 1H), 3.77 (d, 1H), 3.59 (d, 1H), 3.53 (m, 1H), 3.17 (m, 
1H), 2.69 (m, 1H), 2.53 (s, 3H), 2.24 (m, 2H), 1.89 (m, 3H), 1.70 (m, 3H), 1.43 (ra, 3H), 
1.30 (d, 3H), 1.08 (d, 3H) 

:95> ^aHI 40. 4-rN-ri-rN-(5-pfl ^-^>^^.^l-2-^ 9\-SM ^1a>o1 f^M^Zl^^ i 
bJ-l-C 5-^^.jg. a -2-^1 <2 ail ^ ) g) gfl gj #-3-^ *fl ^ 

J96> ^ahi c}.^ 3 )6(|A-i l-tN-C^^-^n^-^) 0 ^!^]^ 0 ]^^!^^^ tfl^H 
l-[N-(5-^€-^>°l^^-2-^7>^^)oH^]A>ol^snA] : 7l-4^^ ^>-§-*>^ 34 #31 5H 
Ai p)]^. ^s. tflAiofl 2,4-4°l€ j f£-iMl 1 d *M ^^§r *V8-*|-fe- *I14*V 

3L ^AHl 14 f^-i- £*l]5^# 222 mg-i- ^^>5I4. 

297> 1H-NMR (400MHz, CDC13) 6 7.55 (m, 1H), 7.45 (m, 1H), 7.35 (m, 3H), 7.15 (m, 1H), 6.75 
(d, 1H), 5.95 (s, 1H), 4.68 (m, 1H), 3.75 (d, 1H), 3.63 (d, 1H), 3.52 (m, 1H), 3.19 (s, 
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3H), 3.18 (m, 1H). 2.69 (m, 1H), 2.52 (s, 3H), 2.24 (d, 2H), 1.95 (m, 3H), 1.70 (m, 3H), 
1.42 (m, 3H) 



98> ^Aiofl 4i. 4-rN-ri-fN-(3-pfl ii sl$\-2-<$ a>qi s ^ksl^ i^l 

2^1-l-(2-pim#^g|l^-)g|gl1gj^-3-^ *flS 

*H 14 *o Vl 3* *V8-*H 131 mg-i- ^*}%^. 

oo> 1H-NMR (400MHz, CDC13) 5 8.09 (d, 1H), 7.66 (m, 1H), 7.54 (d, 1H), 7.42 (m, 2H), 7.31 
(d, 1H), 6.91 (d, 1H), 5.95 (s, 1H), 4.70 (m, 1H), 3.80 (d, 1H), 3.63 (d, 1H), 3.41 (m, 
1H), 3.29 (td, 1H), 3.18 (s, 3H), 2.78 (m, 1H), 2.55 (s, 3H), 2.27 (m, 2H), 1.95-1.82 
(m, 3H), 1.72 (m, 2H), 1.48 (m, 2H), 1.32 (m, 1H) 

wi> ^aHI 42. 

4-rN-ri-rN-(2-Tflg-fr#-3-<a?te^ 

l-[N-(2-^m-^^-3- < a?m i d)^l^]^>< : >l#S.«|^>^'a-^: *>**|-Tr ^^jl 
14 ^>-g-*>^ I^l^tt 180 mglr ^*}£4. 
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33> 1H-NMR (400MHz, CDC13) 6 8.09 (d, 1H), 7.66 (q, 1H), 7.54 (d, 1H), 7.42 (m, 2H), 7.31 
(d, 1H), 6.92 (d, 1H), 5.94 (s, 1H), 4.70 (m, 1H) , 3.80 (d, 1H), 3.63 (d, 1H), 3.41 (m, 
1H), 3.29 (td, 1H), 3.18 (s, 3H), 2.78 (m, 1H), 2.55 (s, 3H), 2.27 (m, 2H), 1.95-1.82 



4-rN-fl-rN-(5-i^-^-2-937>^^ 

;05> *£X\q] ^ 3HH l-tN-C^^-^^^)^^]^ 0 !^^^^^ 'fl^H 

1^ *}-§-*H 3L*)l3W# 123 mg* ^^VS^. 

>06> 1H-NMR (400MHz, CDC13) 6 8.09 (d, 1H), 7.64 (m, 1H), 7.54 (d, 1H), 7.42 (m, 2H), 7.04 
(d, 1H), 6.34 (s, 1H), 6.13 (d, 1H), 4.70 (m, 1H), 3.80 (d, 1H), 3.63 (d, 1H), 3.41 (m, 
1H), 3.29 (dt, 1H), 3.18 (s, 3H), 2.78 (m, 1H), 2.40 (s, 3H), 2.27 (m, 2H), 1.95-1.82 
(m, 3H), 1.72 (m, 2H), 1.48 (m, 2H), 1.32 (m, 1H) 



(m, 3H), 1.72 (m, 2H), 1.48 (m, 2H), 1.32 (m, 1H) 



04> 



^Alofi 43. 
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07> 



44. 



4-rN-ri-rN-fB-ti^£-^^-2-937V^^^Vpi^uv o i#^^^^^i°Vpi^i-i-(2-^m^^^ 

08> ^]6| 3)ofl^ l-[N-(^^:-2-^^^)^lii]A>ols-S-^A]-7l-^^l: tflAiojl 

l-[N-(5-^l-^^-2-^7m^)^l^]^>ol^^Al:^>4>gA].^. A>-g-^V^ ^4 

jl ^Ajofl 14 ^^tb y o V ^ *>-§-*M a^ll^-i- 254 rag^: 

09> 1H-NMR (400MHz, CDC13) 6 7.8 (m, 1H), 7.48 (m, 1H), 7.38 (m, 2H), 7.10 (s, 1H), 6.48 (s, 
1H), 6.38 (s, 1H), 4.63 (s, 1H), 3.21 (s, 3H), 2.18-1.31 (m, 12H) 

sio> #X[6l 45. 4- fN- f l-rN-(4 . 5-rJ-ol Hi g -#3-2-3 ?KB.\3 ) glE] 2sJ ^>°1 1^1 ^ 1 °> 

Pi 2^1 - 2-pfl jj^g 3 gfl y ) jfl g|l s) -3-^^ afl ^ 

iii> 151 3)^>H l-[N-(^^-2-^n^)°H^] A 1- 0 l^^^l-^^ 

l-[N-(4,5-tfoHl^-^^-2-^?m^)^l^]A>ol§s€|^V4>iAV^. AV-g-^Hf. 3}* ^|4*|-ji 

-g*H 14 -g^ift if}-^* S^lfl-W 270 mg-§: ^^4. 

Ji2> 1H-NMR (400MHz, CDC13) 6 8.09 (d, 1H), 7.66 (m, 1H), 7.54 (d, 1H), 7.42 (m, 2H), 6.92 
(s, 1H), 6.32 (s, 1H), 4.70 (m, 1H), 3.80 (d, 1H), 3.63 (d, 1H), 3.41 (m, 1H), 3.29 (td, 
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1H), 3.18 (s, 3H), 2.78 (m, 1H), 2.55 (s, 3H), 2.29 (s, 3H), 2.27 (m, 2H), 2.01 (s, 3H), 
1.95-1.82 (m, 3H), 1.72 (m, 2H), 1.48 (m, 2H), 1.32 (m, 1H) 



13> ^AHl 46. 4-rN-n-rN-(4. 5-t\-o] T%m-&&-2-® Igfcg] kUHfaSI^^^ 1 °\ 

Pl^l-l-f2-(s1#gl^-2-^-l-9j)g|l^l3XlBi)gj^-3-^ 

14> ^Aldfl 15^ 2 )d\]*\ 4-[N-[l-[N-(#€-2-^7}-^.^)^M^]A>ol^s.^^^>ii^]6>til 

t]-l-[4-t^5- 2 -(3-tss-2,2-nl- 0 l l = £r<U )<>M ^3fl ^ ] sfl s] ^-3-^r tfl Ajofl 
44N4l4N-(4 l 5-^]il-^^-2-°^}a^)6}Dlt]A}olts^^?}JiL^] 6 } tI lt]-l-[2-(4-tS 
S «^^)ofi 3 1^5|l^]5ll3illE)cl-3-^ A}-g-^ *}4)*}5L ^AH] 15^ ^<^^ ^ o. A} 

-§-*H SL^m^m 440mg# 

!15> 1H-NMR (400MHz, CDC13) 87.23 (m, 2H), 7.09 (m, 2H), 6.91 (s, 1H), 4.65 (m, 1H), 3.71 
(m, 1H), 3.62 (m, 2H), 3.51 (m, 2H), 3.33 (d, 1H), 3.21 (t, 1H), 2.69 (m, 1H), 2.54 (m, 
2H), 2.28 (d, 3H), 2.22 (m, 2H), 1.95 (s, 3H), 1.75 (m, 4H), 1.43-1.21 (m, 3H) 

*16> ^aHI 47. 4-fN-r l-fN-C^-jE^ -4-<^ 71*1 Vj )<>T-p1 ^1 a>q1 #-g.^?Kg,^ 1 -(2- 
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18> 1H-NMR (400MHz, CDC13) 8 8.1 (m,lH), 7.6 (ra, 1H), 7.3 (m, 2H), 6.8 (d, 1H), 6.4 (s, 
1H), 4.7 (m, 1H), 3.7 (dd, 2H), 3.1 (s, 3H), 1.4-2.0 (ra, 10H) 



4-rN-ri-rN-(^s*><>i^-2- < i37yj^^^ 

:20> ^X\d\] IS) cf^ 3 )6\)X\ l-[N-(^^-2-^7>^)0H^]A>0l^S.^}A>7'V^Al: tflAH 

l-[N-(^^>ol^^-2-^7V^^)^l^]^>^l«S^^>4^^* ^]^}JL 
^ 14 *V8-*H 250 mg^: ^^Sl^h 

<2i> 1H-NMR (400MHz, CDC13) 8 8.07 (d, 1H), 7.87 (m, 3H), 7.65 (m, 1H), 7.45-7.39 (m, 5H), 

6.25 (s, 1H), 4.70 (m, 1H), 3.80 (d, 1H), 3.63 (d, 1H), 3.41 (m, 1H), 3.29 (td, 1H), 

3.18 (s, 3H), 2.78 (m, 1H), 2.27 (m, 2H), 1.95-1.82 (m, 3H), 1.72 (m, 2H), 1.48 (m, 2H), 
1.32 (m, 1H), 

J22> ^aHI 49. 

4-fN-r l-TN-C ^la^T-ol ^.^1-2-^ ^1 Al-ol y 1 qVpI ^1-l-(2-tert-^-^-Al ?\ 



19> 



-^aHI 48. 
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lc]-3-*|s03^cM: <3#<8 tfl^ofl ^[N-tl-tN-C^S^l^.^-^^^)^]^]^^!^^^^ 
J£^]<>H ^3-3-^*1]^* *>-§-S}fe 334 1-W.S2.-4-1-^s-2-^>o1^.p1}s.a1^)^1 

tfl^Hl 2-tert-^-m ^-S.2.te^olH^r ^>-§-*}^ 3* 84 #13^: *V 

-g-*M S*fl3W& 110 mg-S: 

; 24> 1H-NMR (400MHz, CDC13) 6 7.84 (m, 2H), 7.74 (s, 1H), 7.51 (d, 1H), 7.49 (d, 1H), 7.43 
(f, 1H), 7.32 (dd, 1H), 6.94 (m, 2H), 6.23 (s, 1H), 4.66 (m, 1H), 3.80 (d, 1H), 3.63 
(d, 1H), 3.41 (m, 1H), 3.29 (td, 1H), 2.78 (m, 1H), 2.27 (ra, 2H), 1.95-1.82 (m, 3H), 
1.72 (m, 2H), 1.55 (s, 9H), 1.48 (m, 2H), 1.32 (m, 1H) 

$25> 5Q. 

4-rN-ri-rN-(fe*yoi^ffi-2-^ 

o1#^i§L^iM1^):^lT^-3-^ A 2^ 

B26> ^aHI 8^ #31 D^H 4-[N-[l-[N-(^-2-^?>^)c»V i:i l^]^H#S.^^^^] <:, V u l 
^]-3-s)ffl]^T=i# tflAiofl 4-[N-[l-[N-(€2:^-ol^-2-^7l-^)o>ti]i.]A>oll-s.^}^7]. 

tfl^H l-ti.S.S.-2-^-SS-5-H&l-o]^^5T } ]l^^l^l^- X\-^ *\)4\-s}aL 84 
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27> 1H-NMR (400MHz, CDC13) 6 7.86 (m, 3H), 7.46 (m, 3H), 7.23 (m, 2H), 6.20 (s, 1H), 4.72 
(m, 1H), 3.83 (d, 1H), 3.79 (d, 1H), 3.62 (d, 1H), 3.25 (t, 1H), 2.78 (m, 1H), 2.27 (m, 
2H), 2.01 (t, 2H), 1.82-1.61 (m, 4H), 1.20 (m, 2H), 1.18 (m, 1H) 



29> ^Ai^i 8$\ &?\} iH*i 4-[N-[1-[N-(^^-2-^^^)6>p1^]a>o1^s.^!^^^]^1 
t ]-3-3i]5|le]Ta^: tflAjofl i-tN-Cl-tN-Cte^l-S.^-^nii^)^!^]^ 0 !^^^^ 

* ^}-§-*H 3L^ll^-^-# 76 mg# ^r-^Hi4. 

«o> 1H-NMR (400MHz, CDC13) 6 7.86 (m, 3H), 7.42 (m, 3H), 7.06 (m, 2H), 6.83 (d, 1H), 6.24 
(s, 1H), 4.67 (m, 1H), 3.82 (d, 1H), 3.78 (d, 1H), 3.62 (d, 1H), 3.27 (t, 1H), 2.78 (m, 
1H), 2.27 (m, 2H), 2.01 (t, 2H), 1.82-1.61 (m, 4H), 1.20 (m, 2H), 1.18 (m, 1H) 

m> ^aHI 52. 

4-rN-r l- m- ( m ^t-qi SLm -2- 93 tys.^ ) ^uyoi #g. m ^ ?>^.^ i q^i ^1 -i-( 2-^ m n m ) si n 



28> 



51. 
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}2> ^aHI 8^ #31 1)<%*) 4-[N-[l-[N-(^^-2-^^>^)6H2t]A>ol^s.^^^a.^]ol-Pl 

2t]-3-3|3|]s)^ tflAiofl 4-[N-[l-[N-(€^>°l^-5ffl-2-^7>iL^)oHiL]A>o]-l-s^^?> 

^]oM^]-3-^^Bl^1# ^4 l-ti.SS.-4-l-^s-2-^|:Ol j2.nfls.Al « 

cflAlofl A>-g-^ 3}^ afl^aL -^H 83zf ^«atb ^* A}-§-*H Sails*. 

« 123 mg^r 

33> 1H-NMR (400MHz, CDC13) 6 7.87 (m, 3H), 7.45 (m, 3H), 7.17 (m, 2H), 7.00 (m, 2H), 6.20 
(s, 1H), 4.69 (m, 1H), 3.58 (m, 2H), 3.17 (m, 2H), 2.30 (m, 2H), 2.25 (s, 3H), 2.01 (t, 
2H), 1.73 (m, 4H), 1.47-1.37 (m, 3H) 

34> &X\6ft 53. 4- fN-T l-rN-(3-Pll g -^^-2-93 ?\*L^ ) ^1 AM - j-^^ 7>^.^ 1 

:35> ^X\d\) cj^ 3)6,1 a-1 l-[N-(^^-2-^7m^)^l^]A>ol^ S ^A> 7 ]-4^Al- cflAjofl 

l-[N-(3-^]m-^S^^-2-^7m^)^ril^]A>ol^ S ^A] : 7>^^ A>-g-§>^ *\}2)i5}jL ^ 

*H 14 ^^tb «<H^ A>-g--S>^ S*H3-^-!- 250 mg* ^^S^h 

536> 1H-NMR (400MHz, CDC13) 6 8.09 (d, 1H), 7.64 (m, 2H), 7.51-7.32 (m, 6H), 6.73 (s, 1H), 
4.70 (m, 1H), 3.78 (d, 1H), 3.63 (d, 1H), 3.41 (m, 1H), 3.29 (td, 1H), 3.17 (s, 3H), 
2.78 (m, 1H), 2.61 (s, 3H), 2.27 (m, 2H), 1.95-1.82 (m, 3H), 1.72 (m, 2H), 1.48 (m, 2H), 
1.32 (m, 1H) 
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37> SM<A) 54. 4-fN-r l-rN-(3-pfl m -^^&-2-<£ ^KSL^ ) <>T-*1 ^1 A>o1 ^-^.^^1^^ 1 o>Pl 

jn1-l-(5-^.$.s -2-^gj-ol#^-^ g xifl^ s|1 ^ )g] gfl ^ -3-^-^ aflS 

38> ^ahi #31 1HH ^[N-ti-tN-C^^-^^Va.^) 0 ]-^^]^ 0 ^^^!^^^] 0 !- 11 ! 

^]-3-jt|3|le)^^: tflAlofl 4-[N-[l-[N-(3-^]^-^l^^:-2- , a7>^.^)^lii]A>ol^-s.^! 

^K^l^l^] -3-3) ^le)^* <*^<3* A>-g-^ 4 1- s.-2-^>ol ^nfl s. a] 

84 ^g^; «<H^ <M~§-*H 3£*l)5^# 128 mglr ^r^H^. 

«9> 1H-NMR (400MHz, CDC13) 6 7.63 (d, 1H), 7.48-7.31 (m, 7H), 6.75 (s, 1H), 4.68 (m, 1H), 
3.58 (d, 1H), 3.48 (d, 1H), 3.46 (d, 1H), 3.23 (m, 2H), 2.75 (m, 1H), 2.61 (s, 3H), 
2.33 (d, 2H), 2.04-1.97 (t, 2H), 1.81-1.72 (m, 4H), 1.52 (m, 2H), 1.21 (m, 1H) 

$40> ^aHI 55, 4-fN-r l-rN-(3-ptl ^ -^3:^-2-^ ) 2^1 A>ol WS.m ^ 1 ^>p1 

^1-l-(5-A>olQ>2r:-2-PimAlg]1^ )g) gjlsl T^-3-^^ ^ 

m> aJaH 8 ^ #7)1 1HH 4-[N-[l-[N-(^^-2-^^^)6Mic]Al-ol^s.«!^^^]o>nl 
^]-3-b]511^^# tflAiofl 4-[N-[l-[N-(3-°H^-te^^:-2-^^>ti^)oVPlic]A>ol^- S .^} 

7}SL^ ] ^]-3-i| sfl ii) ^ ^--g-*}^ ^4 l-ti.SS.-4-l-f-^.s-2-^l-ol^ L Di]s.Al 

M tfl^H 3-w.S.S-4-^l^-Al^2:M-olH€^ *B-*m ^ 84 «J- 

^ S^lsj-^l- 270 mg^ ^*>^4. 
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*2> 1H-NMR (400MHz, CDC 13) 6 7.63 (d, 1H), 7.50 (m, 3H), 7.33-7.29 (m, 2H), 7.11 (s, 1H), 

6.88 (d, 1H), 6.74 (s, 1H), 4.71 (m, 1H), 3.89 (s, 3H), 3.84 (d, 1H), 3.59 (d, UD, 3.51 

(m, 1H), 3.24 (t, 1H), 2.78 (m, H), 2.61 (s, 3H), 2.30 (m, 2H), 2.03 (t, 2H), 1.82-1.61 

(m, 4H), 1.20 (m, 2H), 1.18 (m, 1H) 

i43> #X\dH 56. 4-fN-ri-rN-(¥l^^-2-937V^^T-Pl^Ul-^l^-g.^^^^1^1^1-l-(2- 

l-tN-c^^-^-^^^)^]^]^^^^^^^* *>*sh=- -fi*H 1^1- 

^f-^tb ^"i" *}-§-*H S^lsl-W 310 mg^r ^M^tf. 

345> 1H-NMR (400MHz, CDC13) 6 8.64 (s, 1H), 8.36 (d, 1H), 8.30 (d, 1H), 8.17 (d, 1H), 8.06 
(d, 1H), 7.91 (d, 1H), 7.81 (d, 1H), 7.67 (d, 1H), 7.42 (m, 1H), 7.68 (ra, 3H), 7.40 (m, 
2H), 7.32 (s, 1H), 4.74 (m, 1H), 3.78 (d, 1H), 3.63 (d, 1H), 3.60 (d, 1H), 3.22 (d, 1H), 
3.16 (s, 3H), 2.62 (m, 1H), 2.40 (t, 2H), 2.02 (t, 2H), 1.91 (m, 1H), 1.78 (m, 3H), 1.55 
(q, 2H), 1.26 (m, 1H) 

346> ^ahi 57. 4-rN-ri-rN-(^^-2-^?va^.)^pi^i^i^^^?>a^i<>>pi3rii-i-r2-( 
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47> 15^ ^ 2 )<$x] 4-[N-[l-[N-(^^-2-^7>Jl^)^l^]A>o]#^^^^]o> n } 

^]-l- [4-l-^--2- S -Z-(3-tSS-2 , 2-4*1 iiHS-Sjf^) o}nj ^ v| ] 3) sfl ^ ^-3-# tfl 4H) 
4-[N-[l-[N-(^^€-2-^n^) 6 >^^] A >°l#S-^^^^]°> T1 l^]-l-[2-(4-#SS.-?-^€)^ 
4^1^] 4 31 3 ^-3-^1- *>-§-^ afl-s^Ka 154 a>-§-*H 3.^ 

900 mg# ^r^>^4. 

48> 1H-NMR (400MHz, CDC13) 8 8.65 (s, 1H), 8.36 (d, 1H), 8.30 (s, 1H), 8.19 (d, 1H), 7.92 
(d, 1H), 7.82 (ra, 1H), 7.66 (m, 1H), 7.58 (m, 1H), 7.24 (m, 2H), 7.10 (m, 2H), 4.65 (m, 
1H), 3.69 (m, 1H), 3,61 (m, 1H), 3.55 (d, 1H), 3.51 (d, 1H), 3.30 (d, H), 3.21 (t, 1H), 
2.84 (ra, 2H), 2.51 (m, 2H), 2.33 (m, 2H), 1.74 (m, 4H), 1.28 (m, 2H) 

49> -^ahi 58. 4- rN-n- rN-(^i ^ -2-^ ^Ka^ ) qt-pi ^1 a>oi ^ i ^1 -1 -(2- 

ISO ^AHl IS) r£7\] 3)«flAi 1-[N-(^-^-2-^7>J1^)0>d]^]A].o]#S^|A];^>4^A} : tflA}6]| 

l-[K-(^Q-2-t£f}^)°}v}±]+}°}W^#?}^^ *\^\S= #31 5)^1^ 1-1-^-2- 
& ^-g- 4-§-*H S^fliWi- 1.7 ^^V^4. 

i5i> 1H-NMR (400MHz, CDC13) 6 8.62 (s, 1H), 8.32 (d, 1H), 8.28 (d, 1H), 8.16 (d, 1H), 7.88 
(d, 1H), 7.80-7.74 (m, 2H), 7.59 (t, 1H), 7.49 (d, 1H), 7.14-1.09 (m, 2H), 4.70 (m, 1H), 
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3.73 (s, 2H), 3.37 (m, 2H), 2.86 (m, 1H), 2.31 (m, 2H), 2.02 (m, 2H), 1.91 (m, 1H), 1.75 
(m, 2H), 1.54 (f, 2H), 1.40 (m, 1H) 

52> ^ahi 59. 4- rN- r l- m-m era -2-*y ) ±.w>ms.ms i qt-pi -1 -(2- 

53> ^X\d\) m 3)6\]*\ l-[N-(^^-2-«S^ 1 d)6>nlii]A>ol€-s.^Ai : 7>4^^: 

•S-^^ 340 mg* ^^^4. 

'54> 1H-NMR (400MHz, CDC13) 8 7.8 (m, 1H), 7.3-7.1 (m, 4H), 4.7 (m, 1H), 3.7 (dd, 2H), 3.2 
(s, 3H), 1.3-2.1 (m, 10H) 

!55> ^Alofl 60. 4- fN- r 1- fN- C -2- 93 ffcg^ ) gfcg] ^ 1 ^ 0 1 7K£^ 1 Q>p1 ^1-1 - ( 2- 

^1 ^^^1^)3^1 3 ^-3-£- ct-oTS-M-^ ^ 

J56> ^a]^1 590] 4-[N-[l-[N-(^el-^l-2-%i7>^.^)o>Pl^]A>ol#s.^!^7>^]<5>nl^]-l -(2- 
^#^31^)2] 31 Bm-3-£r(500 mgH 2.$- ^sH^-^ll^HI^HS -g-^(50 ml)* 7>t!r 
^ ^-^H 2 *m ^ S«>^^. aL** S^l^l- 380 mg* *r 
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57> 1H-NMR (400MHz, CDC13) 8 9.87 (broad, 1H), 7.8 (m, 1H), 7.3-7.1 (m, 4H), 4.7 (m, 1H), 
3.7 (dd, 2H), 3.2 (s, 3H), 1.3-2.1 (m, 10H) 



58> 43Aloj| 61. 4-TN-r 1- fN- (oT-o1^iul^^93 7>Jj.^ ) ^ ^1 a>o1 #g. tf| >g ?\3L^ 1 ^ 
1-l-(2-^m#^93gn^)^g)lg]^-3-^ ana 

4 *r-8-*M K^m^ 430 rag^r ^H^t}. 

!60> 1H-NMR (400MHz, CDC13) 6 8.8 (d, 2H), 7.8 (d, 2H), 7.2-7.4 (m, 3H), 6.3 (s, 1H), 4.7 
(m, 1H), 3.7 (dd, 2H), 3.2 (s, 3H), 1.3-2.1 (in, 10H) 

*6i> 62. 

4-rN-ri-rN-(6-^^^a^^7>a^)^1^lAVo1#S^^^^1oVPl ^1-l-(2-^m#^93^^ 
-3-^-3 

162> ^aHI 1^ ^) 3)«\]*\ 1-[N-(^^-2-^7>^.^)^1^]a>o1§. S .^a}. ? >4^a1 : cflAlofl 

14 -g^tb 122 mg* ^^>5g^. 
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63> 1H-NMR (400MHz, CDC13) 8 8.63 (d, 1H), 8.09-7.95 (m, 2H), 7.66 (t, 1H), 7.42 (d, 1H), 
7.40 (m, 2H), 6.82 (d, 1H), 6.16 (s, 1H), 4.71 (m, 1H), 3.80 (d, 1H), 3.63 (d, 1H), 3.41 
(m. 1H), 3.29 (td, 1H), 3.17 (s, 3H), 2.78 (m, 1H), 2.27 (m, 2H), 1.95-1.82 (m, 3H), 
1.72 (m, 2H), 1.48 (m, ZH), 1.32 (m, 1H) 

«4> ^Xjoj] 63. 

4- fN- r l- rN-C6-#g.5.^1 gjj a Zk££ } A >°1 ^-^^ 2tMM 3 jsJ i±zi±zMJE£=M^k±k 

*H 14 ^-i- I^IW 255 mg^r ^^}^rf. 

*66> 1H-NMR (400MHz, CDC13) 6 8.. 62 (s, 1H), 7.99 (m, 1H), 7.53 (in, 2H), 7.21 (m, 2H), 6.77 
(d, 1H), 6.27 (s, 1H), 4.71 (m, 1H), 3.98 (m, 3H), 3.69 (s, 2H), 3.34 (m, 2H), 2.78 (m, 
1H), 2.23 (d, 2H), 1.97 (m, 4H), 1.70 (m, 4H), 1.45-1.21 (m, 3H) 

K7> ^ahi 64. 4-rN-n-rN-(g]5)^-2-7>^.^)oi-pi^iAVomg,^]^7>^.yioi-pi^i-i -c2-p)i 
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69> 1H-NMR (400MHz, CDC13) 8 8.6 (m, 2H), 8.4 (s, 1H), 8.1-8.2 (m, 3H), 7.8 (m, 1H), 
7.2-7.6 (m, 3H), 4.7 (m, 1H), 3.6 (dd, 2H), 3.2 (s, 3H), 1.3-2.1 (m, 10H) 

•70> ^aHI 65. 4-rN-n-rN-Csq 51 ^-2-7\$M ^J^gL&^M^g]^ 1 oVpI ^l -l -C2-*H 

!7i> ^Alofl 64^1 4-[N-[l-[N-(3ilel^-2-7>a.^)^l^]A>olss.^j^7 f l-^.^]oM^]-l -(2-*fl 
^€•^^1^)21 5(1 S| ^-3-^(500 mg)«H ^sH^-^^Ml^HH -§-^(50 ml),|- ^ 



J72> 1H-NMR (400MHz, CDC13) 6 9.32 (broad, 1H), 8.6 (m, 2H), 8.4 (s, 1H), 8.1-8.2 (m, 3H), 
7.8 (m, 1H), 7.2-7.6 (m, 3H), 4.7 (ra, 1H), 3.6 (dd, 2H), 3.2 (s, 3H), 1.3-2.1 (m, 10H) 



373> 



-^aHI 66. 4-rN-n-rN-(4-#^-.$.g.^l^^)oVPl^lA>c : ,1-p-g.^|^^a^lQ>Pl^1 -1 -C2- 



v\] 93 gfl ^ ) gj g|1 ^ # -3-^51 afl 3i 
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74> ^ofl 1^ rfTfl 3)6flA^ l_[ N -( = ^-_2-^^^ )<>H ^]A>o] ^^^^X]- tflAlofl 

1-[N-(4-1-^s^ 2: ^)o>u1^]a>o1^^iaV^^a>^- a>-§-^ 14 
*}-§-*>^ Wi: 653 mg# ^HH^c}-. 

i75> 1H-NMR (400MHz, CDC13) 8 7.8 (m, 2H), 7.6 (m, 1H), 7.4 (m, 2H), 6.1 (s, 1H), 4.7 (m, 
1H), 3.7 (dd, 2H), 3.2 (s, 3H), 2.3 (m, 2H), 1.3-2.1 (m, 10H) 

t?6> . ^aHI 67. 4-rN-ri-rN-(4-»^--$.s^^«s3)oyplj I1 iA>ol#g.tn^^^lol-Pl^1 -l -(4- 
#^-.SL a.-2-pfl hHt-^ gfl y )J] gfl ^.-3-^r^ *flS 

i77> ^AHl 12] T^Tfl 3HH l-CN-C^^-^n^)^ 13 !^]^ 0 !^^^^-^ tfl^H 

l-[N-(4-#^ = ^l2:^)^lii]A>olSS.«l^V^^ A>-g-^ $3). 5)^1^1 l-t-f-3. 
= sf|\i ^ 2, 5-4^1 #^--2.^^^ >M"8-*Hr 3* ^11^^ ^Ml 14 

S^sWi- 680 mg# ^^cf. 

578> 1H-NMR (400MHz, CDC13) 8 8.2 (m, 1H), 7.81 (m, 3H), 7.61 (in, 1H), 7.41 (m, 1H), 7.24 (m, 
1H), 7.15 (m, 1H), 6.15 (s, 1H), 4.63 (s, 1H), 3.21 (s, 3H), 2.1-1.31(m, 12H) 

379> ^ahi 68. 4-rN-ri-rN-(4-^-^-.2-^.^i3:^)oVPi^iA>oi#g.gn-^7>.a.yio]-pi^i -1 -(2- 
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l-[N-(4-#^= ^IS^ )o>nl^]A>ol a>7>4^^ A V-§-*>^ #31 5HH 1-1-f-iL 

y o V ^^r *>-§-*H a^l^l- 885 mg# *r^*>S^. 

«i> 1H-NMR (400MHz, CDC13) 68.1 (m, 1H), 7.78 (m, 2H), 7.5 (m, 1H), 7.38 (m, 1H), 7.20 (m, 
1H), 7.15 (m, 1H), 6.2 (s, 1H), 4.62 (s, 1H), 3.82 (s, 3H), 3.21 (s, 3H), 2.1-1.31 (m, 
12H) 

*82> ^aHI 69. 4-rN-ri-rN-(3-^l^g^^^)o>pl^lAT-o1#g.^!^^^1o]-Pl^1 -1 -(2- 
^^^31^ Wis! ^-3 -^1 MS 

l-[N-(3"5im5.S.2l^r<^)0}-T3li E: ]A>0l^S.^^>^^* *}-§-*Kr -M^Hl 14 

S^ll^# 753 mg^ ^^4. 

384> 1H-NMR (400MHz, CDC13) 6 8.1 (d, 1H), 7.8 (t, 1H), 7.3-7.5 (m, 4H), 7.1 (m, 1H), 6.5 
(s, 1H), 6.4 (s, 1H), 4.7 (m, 1H), 3.7 (dd, 2H), 3.1 (s, 3H), 2.8 (m, 1H), 1.4-2.1 (m, 
10H) 
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85> -tiAHi 70. 4-rN-ri-rN-(^i^^-Ai^^^>pi^iAVoi#^^?i-^io].pi^i -1 - (2- 

86> ^X\d\) 10^ #7)1 l)d\)*\ 4-[N-[l-[N-(fl-^-2-^?VJi^)oMic]A>ol#a«|^9l-a.^] 0 H 

t]-3-3]5)]5l^-ir ^^^r AH-^Kr 34 #3] 3HH *I|*M oHm^S^l = tflAlofl o>Afl^ 
#5.eM^S A>-g--s>^ 3}^ ^l^^VJi *J*H 103}- ^.^tb a^flsl^-l: 670 mg 

I87> 1H-NMR (400MHz, CDC13) 87.56 (d, 1H), 7.48-6.95 (ra, 8H), 5.10 (s, 2H), 4.68 (m, 1H), 
3.58 (d, 1H), 3.48 (d, 1H), 3.46 (d, 1H), 3.23 (m, 2H), 2.75 (m, 1H), 2.33 (d, 2H), 

* 

2.04-1.97 (t, 2H), 1.81-1.72 (m, 4H), 1.52 (m, 2H), 1.21 (ra, 1H) 

588> ^X\6\) 7i. 4-fN-ri-rN-Ciffl^^y>^\3)o>Pl2nU>o1#a^-a7>ja.^1<>T-Pl^1 -1 - (2- 

Ee|-ol#^.^.gp11^)g|g]le|^-3-^ ^lS 

J89> ^X\d)) 8 S1 i&7\) 1)<%X\ 4-[N-[l-[N-(^f>-2-^7]-ja.^)o>ul^]A>ol^«j^7>ti^]d> 13 l 

^]-3-^^]^^l# tflAiofl 4-[N-[l-[N-(€^^l7'm^)^H2x:]A>ol.i-^^7>^]c>pl 

«.^S.-2-He)-ol^s.^H.^^^|^l^- a>-§-^ 3^ ^ll<q«>ai 84 ^-<atb a>-§-^> 

^ 3£*fl3^# 228 mg^r 
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90> 1H-NMR (400MHz, CDC13) 6 7.63 (d, 1H), 7.48-7.00 (m, 8H), 5.10 (s, 2H), 4.68 (m, 1H), 
3.58 (d, 1H), 3.48 (d, 1H), 3.46 (d, 1H), 3.23 (m, 2H), 2.75 (m, 1H), 2.33 (d,.2H), 
2.04-1.97 (t, 2H), 1.81-1.72 (m, 4H), 1.52 (m, 2H), 1.21 (m, 1H) 



9i> 1. gfc^±] K «3>fl 

:92> <a*H *\)&<& MCF-7 Afls (ATX HTB-22)S.^-b) ^]^\ ^ [A. L. 

Littlewood-Evans, et. al . , Cancer Res., 57, 5386 (1997)]*]] ^ K» ^S^rSt^r. 

=93> #7l K« Jl^l-^S ^Xl^l [ J< Bone> Mineral Res. 12, 1396 

(1997)]JL5L & a^W^l ?r^4l K 

!94> ^r, ^-§-^(NaOAc, pH 5.5) 270 pi 25 iiM^ ^J£7> sjS-lf 7l ^ (Z-Phe-Arg-AMC , 

BachemA»^ 7>tb ^, ^ ^3 sfW* 4°1 *im^^M H. ofl -g--§-Al^ 7}^ tf-g-, ^-il 

K 5^« 7K>^rf. 

®5> 37°ColH ^ 1 tiV-§-Al?l ^V-g-^l -g-<*j(Stop solution; #S5>MNHS 

pH 4.0) 0.8/^» 7>*H «V-g-i: ^A.Mi=r. aws. <*) 7 1 (Excitation) 

360nm, «J-#(Emission) ^ 460nm^ S^S. ^%^7] (Fluororaeter)* A>-g-^ i£ 
-g-^ f^l -fr^m AMC^ ^75}- 53 4- °H, 7l§^(Blank)^S^ £-g- ^#-§-^ 290 

trt«\) 7)^ ^7}^ ^-g-^rj-. 
J96> ^ ^-tgo} sf-^o] 7>^^1 K 50% ^l^Rr ^H(IC 50 )^ *}7] 3L 12]- ^-rf. 
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97> IK 1] 





IC50 (nM) 




IC5o CnM) 




8.17 


Aj o)]4i 


7.73 




5.97 


4]42 


3.87 ! 


-g*H]5 


5.05 


^*H43 


4.97 


^H16 


2.69 




4.96 


^H]7 


6.24 


-H*H45 


6.80 


<*JAH8 


10.4 


*}*H]48 


0.67 


*J-*H15 


1.45 


•*JAl<*l]49 


0.45 


*J*HU6 


10.8 


•±!AH|50 


1.20 


**|«*lfl 


4.41 




4.11 


^*H]26 


19.9 


-|1*H153 


i 1.22 


-*JaH]27 


8.07 


*J a] o^|54 


! 6.09 


-|}*H]34 


1.93 


^H]56 


1.62 


^a]«4135 


2.35 


^ A] 6)158 


4.82 


^*H]36 


I 2.13 




4.77 




3.78 




3.12 



(Cathepsin) K ^*(| £uL SKl^rS^. 



I99> Aj-s^] 2 . jjg^ Ajg 

ioo> 7>^ai m ^qigt 7M 7}]<1 ^, 7}^*) C (Sigma, C8511), G 

(Calbiochem, 219373), 7r^4l H (Calbiochem, 219388), L (Calbiochera, 219402), ^ 

S [Eur. J. Biochem. 236 , 558 (1996)]» Jl^^-S *H , 

Wl> © C 

W2> Jl4i^^-§- ^r#-§-^^l ^fS] 71-^^1 C°i| E-64» 7}^}jl 37°C^1^1 10^-# #tifl<£tb * 
, 7)^3.^ Gly-Phe-pNA* 7}*}*) ^-§-^- 7lHl5>$cf. ^ 37^^^ lAl#^<£ a^*1 
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(p-nitroaniline)^ ^t^*}^. 
03> © 7>^4J G 

l-antichymotrypsin)4 ^ 25'C^^i 10^-# 31*1) ^ ^ 7l^°l Suc-Ala-Ala- Pro-Phe-pNA* 
7>*H «>-§-^- 7flAl^rf. $f 25°C<*lH 1*1 ^W^-H «fl°^ * ^^^71 

» *>-8-*M 405nm <M ^>-§-^ f^l p-^lBS^fl(p-nitroani line)^ ^^3E# 

io5> © h 

ioe> Jl^^-§- ^#-§-^1 ^ m E-64^ ^ ^ 40°C*\]*\ ^nfl 0 ^ ^, 

7l^S.>H £-Arg-pNA« 7}*M 7flAl*)-5at|.. ^ l^m^tf 21%*}^ 

afl^tb ^, ^^-^7l» A>-g-«H 405nm #-§-<3 ^1 -frej^ p-^ 0 !^}^? 
(p-nitroaniline)^ #^*>^. 

K)7> ® L 3^ 

tos> J:i^^-g- j^^-g-o^ofl ?>^A1 L# 7>^^1 L ^^^1*1 Z-Phe-Gly-NH0-Bz4 

25°C<>llAi 5£-# ^tifl^ * 7l^S>H Z-Phe-Arg-AMC» 7>*M yflAl^t}-. 25 1 

^l^J: ^l^m^ «ti°<f*>5$i=k #-§-^*l 7HH ^r-g-^- 3^1*1 jp. 
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^7]# A>-g-*H ^(Excitation) ^ 360ran, ^(Emission) ^ 460nm<M #of| 
-fi-em AMC3 #^*HS4. 



^9> (5) ?}^# S 

Z-Val-Val-AMC» 7>*H ^K§-g- 7fl^l^>5l^-. 3 37*C*IH 30^- ^-<£ ^^V^l 

wsm. sm-^i -s-^-i- 7>^h ^-8-* ^ n§ ab-*m <^ 7 i 

(Excitation) 4^- 360nm, (Emission) 3"^ 465nm<*)H *-§-^ -fHM€ AMC3 ^3E* 

m> sj-^ol ?}-^ c, G, H, L, S3 50% 3*ll*Rr -fe-S. (IC 50> nM) 

^7] a 2^- 
H2> 2] 





(IC50, nM) 


G 

(IC 50 , nM) 


H 

(IC 50 , nM) 


7NJ4 l 

(IC50, nM) 


s 

(IC 50 , nM) 


1 


>2460 


>2460 


>2460 


971 


204 


5 


>1000 


>1000 


>1000 


381 


109 


-M^HI 6 


>810 


>810 


>810 


352 


177 


7 


>1000 


>1000 


>1000 


986 


212 


-M^HI 16 


>1000 


>1000 


>1000 


1452 


430 


-M^HI 44 


>1000 


>1000 


>1000 


69.6 


124 


67 


>1000 


>1000 


>1000 


249 


214 


^A|ci| 68 


>1000 


>1000 


>1000 


178 


141 



#71 X 23 ^-sL^-Ei ^-^1* ^ 9l$r W>3- Qo], ^3 #71 13 
?HI<*1 C, H, G, L, H, £^ S *f] K*f| tfl^H ^ ^d^^^- 7>*H, 

f}^ K«fl cfl*>^ *fl-f -f^tb 3*11 Ji3-» 7>^^- <£ ^ 
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:is> M. igx$°) ^jAHcfl i4f 10 mg/kg -g-^S. ^(ratHl tb ^ 

3}-, ^f^^51(Cmax)^r 500-4,000 ngM, *=fr*£-Al*HHi^ ^3 (AUC)^r 1,500-6,500 
ng-hr/me, ##7l (Tl/2)fe ej= 1-6^^)^^, *^-8-^ ^3 *fl 6 1 -§-ir^ 

30-90%» M-Bj-vflsatf. n^M, £ urea] ^-71 aj-*Hl^ 3^«-^r $2fto] 
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11 



^7H^, Rl^r Sfe C1-C3 M'S^r ^^0.5. ^I«r£j7li4 U)*]:^ iff 

^-2-^^^; 5-p11^-o]-o1^a].#-3-^7>^.^; C1-C3 <M Sfe te^s. 
^€-2-^^>^; ^b^^-"^!-;!^; ^^^qs^^^^d; 6-i-s.s.q^^?>^; 

R 2 , R 3 ^ R 4 ^ -Hs ^3-2-3. ti; AVoio}^; M-oiBS.; HL^ zz. 

^mElTiq- til^l^ se^ ^1^- d-C 4 

C!-C 4 d-C 5 -iHsH^iL^; JE^b C1-C4 ««S 

^ *H-£- zl sfe- C1-C4 Ms. ?>w>2- 

<H; s=Sr d-C 4 ^^1^1-^, R 5 3. *ms\7]^ <>M^ (#7H 

^i, R 5 ^ ^3-3] HL^r C1-C3 ^l^TlM- Wl^l^ d-04 

^.^o]c|.); iz]!-; ^-A}§; *>u}- j££r n C r C 3 ^S. Bl^«^ 4, 5 SE^r 
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[3t^ 21 

* CrC* *te *M- ^ =l ^ W>M "1*1** 

4, 5 SL^r 6 € ^^ 0 J 4-( h^W+^W&WW^-l-* 1 ** 4^-3-* * £ 
3] 

4-[N-[l-[N-( ^M?m)^li]4 0 lt£^^^]°Mi]-H3-fHS-2-1 

4-[N-[l-[N-(^£-2-<iM:£^) d >*l^]^^ 
HS.5fl^)s|3i|l^ri-3-^r; 

4-[N-[l-[N-( ^^-2-^7>^)^l^]^ 0 l#S.«|^^^]«='H^]-l-(4-#^^-2-# 

<y 3^)^1^-3-8:; 

4-[N-[l-[N-(^^-2-^7m^)^l^]^^€S^^^^] 6 H^]-l-(2-< 5 > 0 l^^^^ 
4-[N-[l-[N-( *^2-«^Ji^)^l2t]A>ol#a^^^Ji^]«>l.Pli t ]-l-(4HM-^.S-2 
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4 _[ N _ [1 _[ N _( ^^-2-<a^^) 6 > u l^] A >°l=^^^^^]°> u 1^3- 1 -( 4 -^- 2 --- 2 -^ 
6l^^l5||^)^s(|Bl^-3-8:; 

4-[N-[l-[N-(^^-2-^7>^)^l^]A>ol^s^^n^] 6 H^]-l-(2-A> 6 1^4^)^ 

5fle|^-3-^; 

4-[N-[l-[N-( ^^-2-^?}l^)^lt]4 6 ltS^!^?}i^]«}' 3 lt]-l-(4-t^3-2-^ 
oHl *a>*l ^31 ^ 31 3 ^-3-^Sr ; 

4-[N-[l-[N-(^€-2-^n^) 0 >^^]^> 0 ]#^^^^^]°M^]-l-(4-€-^--2-^.-2-^^ 
X\ ^}^M 6}V] ^ ) Sfl Si ^-3-^r ; 

4-[N-[l-[N-( ^^-2-^^^)^l^]A>ol#S.^!^7l-^. 1 d]6Hic]-l-(4-^-$- = -2-A} 

oi tassl ^Ks.^ 6 M ^31 ^ ) *\ 31 3 ; 

4-[N-[l-[N-(^^-2-^^^)^l^]A>ol§ S ^^7>^^]6H^]-l-(4-l-^s-2-o>ol 

^-¥-3 H <>1-*1 ^31 ^ ) ^ 31 3 *a-3-£r ; 

4-[N-[l-[N-( ^^-2-°^l-l^)< 3 Hi:]4 0 ltS«!€?}iL^] <i Mt]-l-[4-t^-2-(4- 
) o>n] i^l ^ ] 2} sfl 2} ^-3-Sr ; 

4-[N-[ l-[N-(^^-2-^7>a.^ )o}x2] i^] a\c] S^^iL^] <>H i -]_ 1 -[4-Ss^_ a 
-2-(3 , 3-^H n)l ^ b| ^-2-^-1- <g ) sfl \| ] sfl 5} ^-3-^Sr ; 

4-[N-[l-[N-( ^^-2-^7m^)oH^3A>cl#s.^^^^]^H^]-l-[4-#^s-2-(3l 
»e) ^-2-^-1-^)31 \i ] *1 31 3 ^-3-S: ; 
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4-[N-[l-[N-(f^-2- o a?}iL^) 0 } D lt]AHtS^^^^]°Hii]-l-[4-t^ 
-2-( 1 , 1-tM ^±.-c>}o] ^*}o] o>^o] ^-2-^ )^ ^ ] ^ sfl H| ^-3-£r ; 

4-[N-[l-[N-( ^^-2-^7>^.^)^H^]A>ol#S.^^^^]o>pl^]-i-[4-l-^ = -2-(3i1 
all el ^-2-^r-l-^ ) 5fl ^ ] n el ^-3-^r ; 

4-[N-[l-[N-(^^-2-^^^)^l^]A>o]^^^^^]o>Pl^]-i-[4-l-^s-2-(5tl 

*-i- o a)WlHm-3-8r; 

4-[N-[l-[N-( ^^-2-^7m^)^l^]A>ol#S«]^7m^]oH^]-l-[4-l-^--2. = -2-(-% 

4-[N-[l-[N-(^€-2-^^>^)^l^]^> 6 ms^^^^]o>nl^]-i-[4-l-^s-2-(N- 

t-ll i^m^ )4 ^] ^1 ail ^-3-^ ; 

4-[N-[l-[N-( ^^-2-^7>^^)oM^]A>ol§s.«!!^7'V^.^]o>^^]-l-[2-(N,N-^olpll^ 

7}v}3-<£ ) sfl ^ ] ^ sfl e] ^-3-^ ; 

4-[N-[l-[N-(^^r-2-^^^) <:, M^] A > <:> m^-^^^^] <:, > p l^]-l-[ 2-(N-4°lti = 
7>ti>2. ^ ) 311 ^ ] ^ 4 Hi ^a-3-8: ; 
4-[N-[l-[N-(5- 

-3~gr; 

4-[N-[l-[N-(5-^im- 0 > 0 R^>#-3-^^^) 0 > u l^]^> o l€S^^7>^]oH^]-l-(2- 

uj-o]E^s|l^)3l3ll5li=l-3-^r; 
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4-[N-[l-[N-(5- 

v\) ^-0>o] ^^#-3-^^^ ) <>H In] *>°1 tS.^!^7}l^ ] i^]-l-(2-^l ^$^4 \i )3E| 31 

3^-3-^; 

4-[N-[ 1- [N-(5-^l H-oH 41^-^-3-^7]-^.^ ) o>p1 i^] A>ol ^s. ^} ^ 7>3i>£ ] <>V*1 ie.]-l-(2- 

<H 31 ^ ) ^ si] ^ ^-3-^r ; 
4-[N-[l-[N-(5- 

p|) 1-^1 b) ci-2-£r-l-^ ) sll ^ 1 ^ 3) 3 ^-3-^Sr ; 

4-[N-[l-[N-(5-^m- 6 >*l^*>#-3-^^ 

#^L = - 2 -(3l) c^-2-^r-l-^ ) 4 ^ ] S| 3] el ^-3-£r ! 

4-[N-[l-[N-(5- 
^ifi-b}ol^A}^-3-<i37V;£vi^ 

^-2-^-3-^ ) 31 ^ ] ^ 31 3 ^-3-^r ; 

4- [N- [ 1- [N-(5-*ll ±.^}^-3-<Q ) ±] A>cl #^«n^ ?}tL*d ] o>p! ic] -l- [4- 

#^^s- 2 -( ol t^e] i^-2-^r-l-^ ) 3m ] *1 31 el ^-3-^r I 

4-[N-[l-[N-(5- 

^ ^-o>o] ^^-a>^-3-^ ?KS_^ ) <>M 2t]*H ] *H i^]-l-[2-(3 , 3-^^l *)1 €- 0 Hl^ 

^-2-^-1-^ ) 3m ] 3) 31 el ; 

4-[N-[l-[N-(5-^m-°> 0 l^^>#-3-^n^^) <5 > u l^]^>°l#^^^^^] <:> H^3-l-[2- 
( 31) 1-5] ^-2-^-1-^)3]^]^ 31 el ^-3-8: ; 
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4-[N-[l-[N-(5- #3.3.-*M.2.Ja--2-«l7}-Jild )<>H 2^] A>o] #S«l-a?>Jild] «>H 2t]-l-(2- 
4-[N-[l-[N-(5-#SS->»>ol^^-2-^^^)6VPl^]A>6l^s^^^^]<i>nl2t]-l-(2-c11 

^s.^ s|) ^ ) s) *n 3 Ta-3-£ ; 

4-[N-[l-[N-(5- #SS^ol^jffl-2-«a?>Ji^)o>nl^]AH^s.tai^7>Ji^]«iVT3llc]-l-(2- 

4- [N- [ 1- [N- ( 5-1-^5.-*} <>1 ) ±] A>ol #3.^ ?>^^ ] c}n) }^]-l-(5-# 

^ a -2-*f| <M\l)sHlel ^1-3-^r ; 

4-[N- [ l-[N-(5- *f| ) o}*l 2t] a>o] #^«j^?>^.^ ] o>d] i^]-l-(2-^l 

n € ) s| s)l e| ^-3-^r ; 

4- [N- [ 1- [N- ( li-*H H ^KS-'d ) 6 >*1 2t] A>ol #5. *| ^ ] o}*l ir] -l-( 5-f-S. 

^. s -2-pfl eJ^s. 5j| ^ ) sq stfl tl-3-£- ; 

4-[N-[l-[N-(3- ^]^-4<5l^.^l-2-^7Va.^)^>u]iL]A>o]^-s.^!^7>li^]oVnl^]-i-(2-^l 

4-[N-[l-[N-(2-^^-^^-3-^7>2i^)oH^]A>olss^^^^]<5>nl2r:]-l-(2-ofl^:#^- 

4-[N-[l-[N-(5- ^l^-#€-2- < a^^)°H^]A>ol#s.^^7>a.^]6>nl^]-i-(2-p|l^ 

4-[N-[l-[N-(5-«Sa-^ft-2- < a^W)^l^]A>ol#ssn^7>a.^]o>Pl^]-i-(2-p)l^ 
^^-4-p)1s-a] 5)1 )5) 5)1 e) ^-3-^r ; 
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4-[N-[l-[N-(4,5- ^^>Hl^-^€-2-^7'l-^-^)< 5 H^]^>< : »l#S«l^^^]o>til^]-i-(2- 

4-[N-[l-[N-(4 1 5-t^ol^l^-^^-2-^^^)o>Pl^]A>ol#^«n^^^]o>pl ic ]-i-[2-( 
*\ *e| ^-2-^-l-«a )*H "4. ] 3t| s(| e| ^-3--& ; 

4-[N-[l-[N-( #i^-4-^7m^)^l^]A>o]§ S .^j^7>^^]< i Vtil^]-i-(2-Pll^^^3ll 

4- [N- [ 1- [N-( ^.^1-2-^ 7>^.^ ) #3.^ ^SM ] °>*1 ±] -l-(2-nll ^r-t- 

^.<gsll^)5i|3lle|^-3-^; 

4-[N-[l-[N-( €^>°l-2.^-2-^7l-^)6>Pl^]A>ol^^^7l-^.^]o>p]^]-i-(2-tert- 
A] s)l v| ) ^ 4 *q ; 

4-[N-[ l-[N-( ^2:*H ^.€-2-«a ?>iL^ ) o>p] ^] A>ol #S.^!^7>li^ ] o>ul k]-l-(2-fSS. 
-5-H5H #^^.3^1 ^5)1 ^) 3X) Jills] ; 

4-[N-[l-[N-( ^^><^l^^-2-^^^)o>u]^]A>ol^-s.«!!^7l-li^]<i>ri]^]-l-(4--l-S.S. 
-2-#^ s.-sll ^ ) ^ ^11 3 ; 

4-[N-[l-[N-(fe^ol^a-2-<|]7>j^ 
3)1^^-3-^-; 

4-[N-[l-[N-(3- ^l^-iffl^^:-2- < a^^) d >i :3 l^]^>< : »l#S.^!^?m^]6>nl^]-l-(2-t<ll 
^#^^4^)5)511^^-3-^; 

4-[N-[l4N-(3^1i-^2^^-2-^7fi^)oHi:]4^tS^^7>iL^]^Dlk]-l-(5-tf 
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4-[N-[l-[N-(3- ^W-^l^^-2- < a^^)^p)^]A>ol^- S ^^^^]o>til^]-i-(5-A> 

4-[N-[l-[N-(f]^^-2-^7m^)oH^]AH^^^ ? ].^]o>pl^]-i-(2-^E}-#s.^5i) 
^)^l^B]cl-3-^; 

4-[N-[l-[N-( ^^^-2-^^^)o>Pl^]A>cl§s.^^ 5 r]- a .^]o>n]i 1 ]-i-[2-(3r11.s]t!-2- 
^r-1-^ ) s)l <d ] ^ Bfl a) ^-3-8r ; 

4-[N-[l-[N-(^^^-2-^^^)6>nl^]A>o]§ S ^^7]-ji^]o>Dl^]-l-(2-i4olHS5|]^) 
4- [N-[ 1- [N-( 5^-2-13 7l-il^ ) <>M AH ^7>a.^ ] <>H i^]-l-(2-pfl U 3)1 

4-[N-[l-[N-(^^-2-^7>^^)o>Pl^]Afc]^s^^7>^^]o>cl^]-i-(2-^]E]-^^^ 
4- [N- [ 1- [N- ( oH^u)^^ ) 6 H i^H #5.^ 7>^.^ ] <>H i^] -l-(2-*fl 
4-[N-[ l-[N-(6-#S^q <g 7> li^ ) o>p1 ^] AH ^7>^ ] ^]-l-(2-xii] eJ^s. 

^S)]^)S|5i)e]^-3-^-; 

4-[N-[l-[N-(6- ^ ^iL^ ) oH i^] A>ol ] oj-p] ±] -i-(4-#^-^. 

e-2-q-ol HS.^] ^ ) 3£) 4 ^-3~£r ; 

4-[N-[l-[N-(^B^-2-?K!iL^)oH:^^ 
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4- [N- [ 1- [N- ( $\ ^ <a-2-7K5L ^ ) o>p] ic] A>c) #S *| 7>;S.^ ] o>nl ^] -i- ( 2 -*fl 

4- [N- [ 1- [N-(4-#^ s ^ ) ^] a>o] ^ ] 0 >p] ^] -i-(2-x J l) ^s.^ 4 ^ 

)^sflElr i -3-^-; 

4-[N-[l-[N-(4- s ^S^H fS^^?^^ ] o}v) ^]-l-(4-l-^-^. s _ 2 _^ 

^§■^511^)21^^11=1-3-^; 

4- [N- [ 1- [N-(4-!-f-.2..5fe ^ ) o>d] ^] A>o] ^ ] o>p] ^ ] -i-(2-pfl ^r^§- <^ -4- 

4-[N-[l-[N-(3- 5)l^HS.3il^ r ^)o>Pl^]A>o]^ S ^^ 7 ]- i ^]6>Dl t ]- 1 -(2- n il^s.^5)l 
^Wl^-S^gr; 

4-[N-[l-[N-(iffl^Al7K£^)^^ 
*)]e^-3--£-; ^ 

4-[N-[l-[N-(^^^Al7>i^)o>pl^]A>ol§ S ^^ 7 ]-^^]o>n]^]-i-(2-H5^ols^5^ 
^)^^sl^-3-^r S^r zi^l <g. 

13 T 1 * 4] 
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*7l*H Rl, R2. R3 « R*fe ^ ' 

5] 

*4«4 Sft*W. ***** **** W M complex), 

«a^lS.-^H**^M s (0xalyl chloride-dimethylsulfoxide), £fe 
^gg^^olHCPyridinium chlorochr ornate)^] 3^ ^8°J§- ^HM. 
6] 

* V 7l 2sL £Al3^r ^ 

R1 o HO 



tf7l*H Rl, R2, R3 « R4- *«HH **|« »W 
7] 

R1 o HO 

) v /=vR2 



R< 

4 
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(trifluorosulfonate)* ^-^W^K 
8] 

9] 

*8*1 SM*I. (Pd(0Ac) 2 ), ^ 

( ^o 1 ^4ol lffl ^m)^l J t^[tris(dibenzylideneacetone) dipalladium, Pd 2 (dba) 3 ] Si S 

[^^8- 10] 

* >7] m *«« 3* ^ W ****** **** ^It^s 4 



R« 

1 
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#714H R 1 , R 2 , R 3 * R 4 ^ ^IM^I ^ 
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